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EXECUTIVE SUMMARY  

Tetra Tech completed a remedial investigation (RI) at the Building 200 Wash Rack Disposal Pit (Potential 

Source of Contamination [PSC] 45) in accordance with the Sampling and Analysis Plan (Field Sampling 

Plan and Quality Assurance Project Plan) for Site Assessment Activities at Potential Source of 

Contamination (PSC) 45 (Tetra Tech, 2011a).  The purpose of this RI at PSC 45 is to develop data to 

enable the Naval Air Station (NAS) Jacksonville Installation Restoration Partnering Team 

(Partnering Team) to (a) determine the nature and extent of contamination at PSC 45, (b) evaluate 

human health risks through a Human Health Risk Assessment, (c) evaluate risk to ecological receptors 

through an Ecological Risk Assessment (ERA), and (d) determine the follow-up activities that may be 

required in subsequent remedial activities.  

 

The former Building 200 Wash Rack Disposal Pit (PSC 45) is located on the NAS Jacksonville facility.  

Building 200 is a ground support equipment facility and is located on the northern industrialized portion of 

NAS Jacksonville near the flight line.  A covered wash rack with a floor drain leading to an oil/water 

separator (located beneath the wash rack) was located in a small room (the Wash Rack Room) attached 

to the northwestern corner of Building 200.  An overflow pipe from the oil/water separator was connected 

to a cylindrical concrete disposal pit located approximately 20 feet east of the Wash Rack Room.  The pit 

was a French drain design that leached directly into the subsurface soil.  The pit was gravel filled with an 

earthen bottom and a concrete lid approximately 4 feet in diameter.  A small grassy area surrounded the 

former disposal pit, and a paved parking lot is located north of this grassy area.  The Building 200 Wash 

Rack Disposal Pit was identified as PSC 45 by NAS Jacksonville personnel in 1991.   

 

The RI field work was conducted in two phases.  Phase I  was initiated in April 2011, and Phase II was 

initiated in June 2011.  In Phase I, four permanent groundwater wells were installed and sampled for a 

broad range of analytes (i.e., target compound list [TCL] volatile organic compounds [VOCs]), TCL 

semivolatile organic compounds, including low-level polycyclic aromatic hydrocarbons [PAHs], TCL 

polychlorinated biphenyls [PCBs], total petroleum hydrocarbons [TPH] with carbon ranges from C08-C40, 

and target analyte list metals.  After reviewing the results of the Phase I sampling effort, the 

Partnering Team decided in Phase II to (a) collect soil samples from one depth interval (0.5 foot below 

ground surface [bgs] to 2.5 feet bgs) associated with 11 soil borings and (b) collect groundwater samples 

from four depth intervals (12 to 16 feet bgs, 20 to 24 feet bgs, 40 to 44 feet bgs, and 60 to 64 feet bgs) 

associated with 11 different locations.  The Phase II soil samples were analyzed for the Phase I set of 

target analytes.  The Phase II groundwater samples were analyzed for VOCs.  

 

The soil and groundwater analytical results were compared against project screening levels (PSLs) for 

human health that incorporated NAS Jacksonville basewide background concentrations for metals and 
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risk-based screening criteria.  Table ES-1 summarizes the exceedances of PSLs for soil and 

groundwater. 

 

A review of the data indicates that soils in the source area are impacted by metals and PAH consitutents 

exceeding PSLs.  The levels and extent of soil impacts appear to be restricted to the immediate vicintiy of 

the disposal pit area; however, full delination was not achieved via the sampling effort, and some limited 

sampling may be required prior to preparation of a remedial design.  It is likely that a limited soil removal 

would be successful in removing soil impacts and limiting the need for soil land use restrictions. 

 

Groundwater in the immediate area of the source area is impacted by manganese, PAH consitutents, and 

VOC constituents, all at relatively low levels in comparison to PSLs.  VOC constituents, however, were 

noted over a broader area, and it does not appear that soils remain as a source for continued leaching 

impacts by VOC consituents to groundwater.  Sampling of areas to the north and northeast of the source 

area indicated the likely presence of another source of groundwater contamination that appears to be 

unrelated to PSC 45. A review of the Phase II data from the areas to the north and northeast (DPT 14, 

DPT 21, DPT 13, DPT 22, and DPT 12) shows that those results are distinctly different from the chemical 

profiles of other sampling locations at PSC 45.   For example carbon tetrachloride, chloroform, methylene 

chloride, and trans-1,2-dichloroethene are not detected in the any of the sampling locations south of 

DPT 12. These results suggests that a secondary source of contamination originating somewhere 

immediately north of PSC 45 is likely to be responsible for impacts to groundwater in that area.   Based 

on review of this information, the Partnering Team determined that additional investigation into this 

possible second source area should be conducted as a separate site and that further investigation of the 

area to the north and northeast of PSC 45 is not warranted as part of the PSC 45 RI. A data review by the 

Partnering Team lead to a decision to conduct additional investgation of this area as a separate site.  

Although, data from this area are presented in this report, a separate RI effort will be conducted in the 

future once funding is obtained to address these concerns. 

 

Human Health Risk Screening Evaluation Summary 

 

Risks for exposure by hypothetical future residents to soil, groundwater, and inhalation of VOCs present 

in groundwater as a result of vapor intrusion at PSC 45 were evaluated.  In addition, risks associated with 

exposure to soil and vapor intrusion at PSC 45 by industrial workers and risks associated with exposure 

to soil by maintenance workers, construction workers, and adolescent trespassers were evaluated. 
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TABLE ES-1 
 

DETECTED ANALYTES EXCEEDING PSLs 

REMEDIAL INVESTIGATION REPORT, PSC 45 
NAVAL AIR STATION JACKSONVILLE 

JACKSONVILLE, FLORIDA 
 

Analyte Phase I Groundwater Phase II Groundwater Phase II Soil
METALS 

ARSENIC - - - * 

CADMIUM - - - * 

CALCIUM - - - * 

CHROMIUM - - - * 

MAGNESIUM - - - * 

MANGANESE * - - - 
TPH 

TPH (C08-C40) * - - - 
PCBs (None Exceeded a PSL) 
PAHs 

1-METHYLNAPHTHALENE * - - - 

2-METHYLNAPHTHALENE * - - - 

BAP EQUIVALENT-HALFND * - - * 

BENZO(A)ANTHRACENE * - - * 

BENZO(A)PYRENE (BAP) * - - * 

BENZO(B)FLUORANTHENE - - - * 

DIBENZO(A,H)ANTHRACENE - - - * 

INDENO(1,2,3-CD)PYRENE - - - * 

NAPHTHALENE * - - - 
SVOCs 

1,1-BIPHENYL * - - - 

BIS(2-ETHYLHEXYL)PHTHALATE - - - * 
VOCs 

1,1,2-TRICHLOROETHANE - * - 

1,1-DICHLOROETHANE * * - 

1,1-DICHLOROETHENE * * - 

1,2-DICHLOROETHANE * * - 

1,4-DICHLOROBENZENE * - - 

BENZENE * * - 

CARBON TETRACHLORIDE - * - 

CHLOROFORM - * - 

CIS-1,2-DICHLOROETHENE * * - 

ETHYLBENZENE * - - 

ISOPROPYLBENZENE * - - 

METHYLENE CHLORIDE - * - 

TETRACHLOROETHENE * * - 

TRICHLOROETHENE * * - 

TOTAL XYLENES * - - 

VINYL CHLORIDE * * - 
Notes: 

*  = Maximum detected concentration exceeded the applicable PSL. 
-  = Maximum detected concentration did not exceed the applicable PSL. 
- - = Not analyzed. 
BAP equivalent-HalfND is used to determine if carcinogenic PAHs (cPAHs) collectively exceed a PSL. 
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 Cumulative carcingenic risks for residential exposure to soil, groundwater, and inhalation of VOCs 

associated with vapor intrusion exceeded the United States Environmental 

Protection Agency’s (USEPA’s) target risk range of 10-4 to 10-6 and the Florida Department of 

Environmental Protection’s (FDEP’s) target risk level of 10-6.  Cumulative noncarcinogenic risks for 

residential exposure to soil, groundwater, and inhalation of VOCs associated with vapor intrusion 

exceeded the USEPA’s and the FDEP’s target Hazard Index (HI) of 1. 

 

 Carcinogenic risks for residential exposure to groundwater were greater than the USEPA’s target risk 

range and the FDEP’s target risk level. Noncarcinogenic risks for residential exposure to groundwater 

exceeded the USEPA’s and the FDEP’s target HI. 

 

 Carcinogenic risks for residential exposure to soil were greater than the FDEP’s target risk level, but 

were within the USEPA’s target risk range.  Noncarcinogenic risks for residential exposure to soil 

were less than the USEPA’s and the FDEP’s target HI. 

 

 Carcinogenic risks for residential exposure to VOCs through vapor intrusion exceeded the FDEP’s 

target risk level, but were within the USEPA’s target risk range.  The noncarcinogenic risks 

associated with vapor intrusion for the hypothetical resident were equal to the USEPA’s and the 

FDEP’s target HI. 

 

 Carcinogenic risks for the industrial worker to VOCs through vapor intrusion and the construction 

worker were within the USEPA’s target risk range.  Noncarcinogenic risks for the industrial woker 

were less than the USEPA’s target HI. 

 

 Carcinogenic and noncarcinogenic risks for the maintenance worker and the adolescent trespasser, 

potentially exposed to chemicals of concern (COCs) contained in groundwater, were less than the 

USEPA’s target risk range and target HI, respectively. 

 

 Carcinogenic and noncarcinogenic risks for the industrial worker, maintenance worker, construction 

worker, and the adolescent trespasser, potentially exposed to COCs contained in groundwater, were 

less than the FDEP’s target risk level and HI, respectively. 

 

COCs are those contaminants in a media of concern that contribute to risks greater than the USEPA’s 

target risk range, the FDEP’s target risk level, or the USEPA’s and FDEP’s target hazard quotient of 1 in a 

specific medium of concern or are present at concentrations exceeding applicable or relevant and 

appropriate requirements, such as the maximum contaminant level (MCL) in groundwater.  For PSC 45, a 
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COC has a risk level in a medium of concern greater than a cancer risk level of 10-6 or a HI of 1.0 or it 

exceeds the MCL or Groundwater Cleanup Target Level (GCTL).   

 

 The COCs in groundwater are, manganese, TPH, carcinogenic polycyclic aromatic 

hydrocarbons (cPAHs), benzo(a)anthracene, benzo(a)pyrene (BAP), naphthalene, 

1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, benzene, isopropylbenzene, 

tetrachloroethene, trichloroethene, vinyl chloride, and xylene. 

 

 Ethylbenzene was detected one time at a concentration groundwater corresponding to risks 

exceeding the USEPA or FDEP targets, but the maximum detected concentration was  less than the 

USEPA MCL and FDEP GCTL. 

 

 Vinyl chloride concentrations in groundwater also corresponded to risks greater than targets and its 

concentrations were less than the MCL or GCTL, but it is also a degradation product of 

tetrachloroethene and trichloroethene; therefore, it was retained as a COC. 

 

 Manganese, isopropylbenzene, and xylene were present at concentrations exceeding the MCL or 

GCTL, but the corresponding risks were less than target risk levels.  Because of their exceedance of 

the MCL or GCTL, they were retained as COCs. 

 

The carcinogenic risk for residential exposure to soil exceeded the FDEP’s target risk level.  Based upon 

the calculated BAP equivalent values, the COCs for soil are the cPAHs.   

 

The carcinogenic risk for vapor intrusion also exceeded the FDEP’s target risk level for residential 

exposure, but not for the industrial worker.  The COC in groundwater responsible for the vapor intrusion 

risk is trichloroethene.  This analyte is also listed as a COC in groundwater. 

 

Ecological Risk Assessment Summary 

 

The ERA evaluated the potential risk to ecological receptors that may be exposed to soil and 

groundwater.  With regard to the ecological receptors, it was determined that the terrestrial exposure 

pathway is incomplete.  This is because the site-related contamination is limited to subsurface soil and 

groundwater and the urban/industrial nature of the area surrounding PSC 45 does not support utilization 

of the area by terrestrial receptors.  Groundwater from the intermediate layer of the surficial aquifer that is 

associated with PSC 45 has not reached the St. Johns River; therefore, only the analytical data from 

groundwater samples collected within the upper surficial groundwater layer were evaluated in the ERA. 

Site-specific information shows that groundwater, from the upper surficial groundwater layer, seeps into 
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the stormwater sewers. This groundwater is then conveyed approximately ½ mile to the point of 

discharge into the St. Johns River.   The groundwater quality data, associated with the upper surficial 

groundwater layer, were compared to marine surface water Ecological Screening Values (ESVs) 

preferentially obtained from Chapter 62-302.530, Florida Administrative Code (F.A.C.), Criteria for Surface 

Water Quality Classifications (Class III, Predominantly Marine) (FDEP, 2012).   

 

The results of the ERA indicate that one analyte (1,1-dichloroethene) was detected once in an upper 

surficial groundwater sample at a concentration (750 micrograms per liter [µg/L]) that exceeded the 

FDEP’s surface water ESV of 3.2 µg/L, but not the USEPA Region 4 surface water ESV of 2,240 µg/L. 

The comparison of the average 1,1-dichloroethene concentration against either surface water EVA is 

based upon the assumption that groundwater, containing 1,1-dichloroethene, seeps into the storm sewer 

and the concentration does not change during the ½ mile transport from the point of seepage to the point 

of discharge. Therefore, it is premature to conclude that 1,1-dichloroethene is presenting a risks to 

aquatic receptors as there are no data on the range of concentration of 1,1-dichloroethene in the storm 

sewer and all the groundwater concentrations of 1,1-dichloroethene were less than the USEPA Region 4 

ESV.   

 

Operable Unit (OU) 3 is currently undergoing an RI that includes an extensive evaluation of the storm 

sewer system from impacts from multiple chlorinated solvent groundwater plumes located across OU 3.  

This evaluation includes direct monitoring data collected from the storm sewers, outfalls, and sediment 

pore water from the St. Johns River.  This evaluation is a more thorough evaluation of potential risks 

posed by contaminated groundwater intrusion into the storm sewer system.  As a result, any risk posed to 

the storm sewer system from PSC 45 will likely be mitigated by any eventual remedy outcomes related to 

the storm sewers at OU 3. 

 

Conclusions and Recommendations 

 

The information presented in this RI demonstrates that the nature of the contamination is known, but the 

extent of contamination in soil and groundwater has not been fully delineated.   A review of the Phase II 

data from the areas to the north and northeast of PSC 45 shows that those results are distinctly different 

from the chemical profiles of other sampling locations at PSC 45.   These results suggest that a 

secondary source of contamination originating somewhere immediately north of PSC 45 is likely to be 

responsible for impacts to groundwater in that area.  Based on review of this information, the Partnering 

Team determined that additional investigation into this possible second source area should be conducted 

as a separate site and that further investigation of the area to the north and northeast of PSC 45 is not 

warranted as part of the PSC 45 RI.  
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Based on review of the risks posed by soils, it is recommended that a removal action be considered for 

soils in the source area.  Some limited additional soil sampling should be conducted possibly as part of a 

remedial design for a potential removal action.   This effort should be limited to the measurement of 

cPAHs in the immediate vicinity of the former wash rack adjacent to the soil samples collected in Phase II 

of the RI. 

 

For remaining groundwater impacts that can be attributed to PSC 45, the extent of contamination has 

been adequately delineated.  Metal and PAH impacts noted in shallow groundwater may be mitigated by 

a source zone soil removal action.  Remaining groundwater impacts may be attenuated naturally.  It 

should be noted that additional groundwater sampling would be necessary to fully evaluate monitored 

natural attenuation (MNA), should MNA be proposed as a component of a groundwater remedy.  This 

monitoring effort may be best conducted after any removal action for source zone soils. 

 

Based on the results of the human health screening evaluation summary, it is likely that any future 

remedy for the site includes site use restrictions to prevent residential development of the PSC 45 area 

until impacted media are demonstrated to be less than residential risk thresholds.  The land use 

restrictions should also include a prohibition on the use of shallow groundwater until remaining 

contamination falls below consumptive use thresholds. 

 

In summary, the groundwater concentrations of 1,1-dichloroethene suggest a potential risk to aquatic 

receptors in the St. Johns River based on the FDEP surface water ESV.  Based on the USEPA Region 4 

ESV, groundwater concentrations of this compound do not pose risks to aquatic receptors. The NAS 

Jacksonville Partnering Team determined that an additional downgradient well would be added and 

another round of groundwater monitoring would be conducted to evaluate if there is potential for impact to 

the storm sewer. The additional data collected from the newly installed and previously existing wells will 

be incorporated into the Feasibility Study (FS) for PSC 45. Furthermore the storm sewer, that is receiving 

groundwater associated with PSC 45, is part of the OU 3 storm sewer system, which is currently being 

evaluated as part of the OU 3 RI/FS Addendum effort.   An evaluation of potential corrective measures 

related to the storm sewer pathway based on the potential for risks posed to human health and ecological 

receptors related to the St. Johns River will be addressed under that separate effort.  
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1.0 INTRODUCTION 

Tetra Tech under contract to the United States Navy, Naval Facilities Engineering Command 

Southeast (NAVFAC SE) conducted a remedial investigation (RI) for Potential Source of 

Contamination (PSC) 45 at Naval Air Station (NAS) Jacksonville located in Jacksonville, Duval County, 

Florida.  The RI was completed in accordance with Comprehensive Long-term Environmental Action 

Navy Contract Number N62467-04-D-0055, Contract Task Order (CTO) 0112, as part of the Navy 

Installation Restoration Program (NIRP).  The activities and findings for the RI are presented and 

discussed in this report. 

 

The Navy implemented the NIRP to investigate and remediate releases of hazardous materials at Navy 

and Marine Corps installations.  The NAS Jacksonville Installation Restoration Partnering Team 

(Partnering Team), established in 1993, guides the implementation of the NIRP at NAS Jacksonville.  The 

Partnering Team consists of representatives from the United States Environmental Protection 

Agency (USEPA), the Florida Department of Environmental Protection (FDEP), NAVFAC SE and its 

consultants, the United States Geological Survey (USGS), and the NAS Jacksonville Public Works 

Department. 

 

1.1 RI APPROACH AND OBJECTIVES 

The Building 200 Wash Rack Disposal Pit was identified as PSC 45 by NAS Jacksonville personnel in 

1991.  Building 200 is a ground support equipment facility and is located on the northern industrialized 

portion of NAS Jacksonville near the flight line.  A covered wash rack with a floor drain leading to an 

oil/water separator (located beneath wash rack) was located on the northwestern corner of Building 200.  

An overflow pipe from the oil/water separator was connected to a cylindrical concrete disposal pit located 

approximately 2 feet east of the covered wash rack area.  The pit was a French drain design that leached 

directly into the subsurface soil.  The pit was gravel filled with an earthen bottom and a concrete lid 

approximately 4 feet in diameter.  A small grassy area surrounded the former disposal pit, and a paved 

parking lot is located north of this grassy area.  A series of investigations, in which data were collected, 

indicated impacts to both soils and groundwater beneath PSC 45.  Detail regarding the site history is 

provided in Section 2.0. 

 

A scoping meeting was conducted by the Partnering Team to plan the RI field activities.  The 

Partnering Team used the findings of the site investigation (SI) to focus RI activities on determining the 

extent of contamination in soil and groundwater.  A Uniform Federal Policy Sampling and Analysis 

Plan (SAP) was developed and used to guide the RI field activities.   
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The SI confirmed the presence of VOC constituents in groundwater; however, it did not determine if 

semivolatile organic compounds (SVOCs), including polycyclic aromatic hydrocarbons (PAHs), 

polychlorinated biphenyls (PCBs), total petroleum hydrocarbons (TPH), or metals detected in source area 

soils also impacted groundwater.  It was presumed that due to the lower mobility of some of these 

constituents, any impacts to groundwater may be restricted in both concentration and extent.  As a result, 

a two-phase evaluation was performed.  Phase I was initiated in the beginning of April 2011, and Phase II 

was initiated at the end of June 2011.  Groundwater wells were installed and sampled at the beginning of 

May 2011 (Phase I) for a broad range of target analytes.  After reviewing the results of the May 2011 

sampling effort, the Partnering Team decided in Phase II to analyze the soil samples for the same set of 

target analytes evaluated in Phase I.  The groundwater samples associated with the Phase II were 

analyzed for a more focused list of target analytes. 

The objectives of the RI were to develop data that enables the Partnering Team to (a) determine the 

nature and extent of contamination at PSC 45, (b) evaluate human health risks through a Human Health 

Risk Assessment (HHRA), (c) evaluate risk to ecological receptors through an Ecological Risk 

Assessment (ERA), and (d) determine the follow-up activities that may be required in subsequent 

remedial activities.  

1.2 REPORT SCOPE AND ORGANIZATION 

This report documents the results from the current field RI program, includes analytical results from 

previous investigations, and summarizes the findings and conclusions of these previous investigations.  

Furthermore, these reports are included by reference so as to provide a comprehensive record of the 

investigative activities at PSC 45. 

This report contains the following sections: 

1.0 Introduction, overview of the RI approach and objectives, and the scope and organization of the 

report 

2.0 Site background, location, descriptions, history of PSC 45, and physical characteristics of the 

region and PSC 45 including climate, soil, geology, and hydrogeology 

3.0 Previous site investigations 

4.0 Field program summary of the activities conducted for this RI 

5.0 Nature and extent of all contamination within each environmental medium 

6.0 Chemical fate and transport analysis 

7.0 HHRA 

8.0 ERA 

9.0 Summary and Conclusions  

References  
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2.0 SITE BACKGROUND  

2.1 SITE CHARACTERIZATION  

The following sections provide a historical overview of the NAS Jacksonville facility and a site-specific 

background for PSC 45.  Background information on the geography and demographics, physiography 

and topography, climate, soil, regional geology, and regional hydrogeology are summarized. 

 

2.1.1 Location and Description  

NAS Jacksonville occupies approximately 3,896 acres in southeastern Duval County, Florida and is 

located approximately 9 miles south of downtown Jacksonville.  The facility is located on the 

St. Johns River approximately 24 miles upstream from its confluence with the Atlantic Ocean.  The main 

portion of NAS Jacksonville is bordered to the north by the Timaquana Country Club, to the east and 

northeast by the St. Johns River, to the south by a residential area, and to the west by Highway 17 

(Roosevelt Boulevard) with Westside Regional Park, commercial developments, and other 

NAS Jacksonville operations beyond.  The location of NAS Jacksonville is presented on Figure 2-1.  The 

location of PSC 45 on NAS Jacksonville is presented on Figure 2-2. 

  

NAS Jacksonville is a multi-mission base hosting more than 100 tenant commands and employing more 

than 26,000 active duty and civilian personnel.  The installation is home to the P-3C Orion long-range 

maritime surveillance aircraft, the SH-60F Seahawk helicopter, and the S-3B Viking jet aircraft.  The 

Naval Aviation Depot located at NAS Jacksonville is the largest industrial employer in northeastern 

Florida and performs maintenance, repair, and overhaul of Navy aircraft. 

 

In addition to the many operational squadrons flying P-3, C-12, and C-9 aircraft and SH-60F helicopters, 

NAS Jacksonville is home to Patrol Squadron Thirty, the Navy's largest aviation squadron and the only 

"Orion" Fleet Replacement Squadron that prepares and trains United States and foreign pilots, air crew, 

and maintenance personnel for further operational assignments.  

 

Support facilities include an airfield for pilot training, a maintenance depot employing more than 

150 different trade skills capable of performing maintenance as basic as changing a tire to intricate 

micro-electronics or total engine disassembly, a Naval Hospital, a Fleet Industrial Supply Center, a Navy 

Family Service Center, and recreational facilities.   
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2.1.2 NAS Jacksonville History  

NAS Jacksonville was commissioned on October 15, 1940, to provide facilities for pilot training and a 

Navy Aviation Trade (NAT) School for ground crewmen.  With the advent of World War II, the physical 

size of the NAS Jacksonville more than doubled, and military functions supported the war effort.  During 

1942, the Navy phased out pilot training, and the Station became the headquarters for the Chief of Naval 

Operational Training, the final training phase before fleet assignment.  The NAT School became the 

Naval Air Technical Training Center under the Chief of Naval Air Technical Training, NAS Memphis.  The 

operational areas of the Station still maintained coastal protection with seaplanes.  The facility reached a 

peak of 42,000 Naval personnel and 11,000 civilians by 1946. 

 

At the conclusion of World War II, NAS Jacksonville was devoted entirely to aviation training.  In 1945, 

Chief of Naval Operational Training was redesignated Chief Naval Air Advanced Training.  In July 1946, 

the Seventh Naval District was transferred from Miami, Florida to the NAS Jacksonville facility, as joint 

command with Chief Naval Air Advanced Training.  On April 5, 1948, the Navy transferred the Chief Naval 

Air Training and all training facilities to NAS Corpus Christi, Texas. 

 

By January 1949, NAS Jacksonville’s mission was to support the operational carrier squadrons with fleet 

squadrons assigned to Commander, Naval Air Bases, Sixth District, and patrol squadrons assigned to 

Combat Patrol Wing Eleven.  On January 1, 1951, the Navy reactivated the Naval Air Technical Training 

Center and Marine Air Division activities in support of the Korean build-up of facilities.  This joint 

operational and training status continues to this time. 

2.1.3 PSC 45 Location and Description  

PSC 45, the former Building 200 Wash Rack Disposal Pit, is located on the NAS Jacksonville facility (see 

Figure 2-2).  Building 200 is a ground support equipment facility and is located on the northern 

industrialized portion of NAS Jacksonville near the flight line.  A covered wash rack with a floor drain 

leading to an oil/water separator (located beneath wash rack) was located in a small room (the Wash 

Rack Room) attached to the northwestern corner of the Building 200 (see Figure 2-3).  An overflow pipe 

from the oil/water separator was connected to a cylindrical concrete disposal pit located approximately 

20 feet east of the Wash Rack Room.  The pit was a French drain design that leached directly into the 

subsurface soil.  The pit was gravel filled with an earthen bottom and a concrete lid approximately 4 feet 

in diameter.  A small grassy area surrounded the former disposal pit, and a paved parking lot is located 

north of this grassy area.  The Building 200 Wash Rack Disposal Pit was identified as PSC 45 by 

NAS Jacksonville personnel in 1991.   
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2.1.4 PSC 45 History  

In the past, ground support equipment was cleaned in the wash rack.  While in the wash rack, solvents 

were used to strip paint off the equipment.  For an unknown period of time (up to 1991), the disposal pit 

received overflow from an oil/water separator located beneath the wash rack.  According to a Hazardous 

Waste Manager for Building 200, no maintenance was ever done on the oil/water separator 

(Tetra Tech, 2004).  In 1991 during plumbing repair work at Building 200, a connection from the wash 

rack to the disposal pit was discovered.  After the connection was discovered, the connection from the 

oil/water separator to the pit was plugged, and waste from the pit was removed and disposed of as 

hazardous waste.  

 

A new oil/water separator was installed within the pit excavation area.  The old oil/water separator is still 

operational in the Wash Rack Room; however, to further safeguard against the accidental release of oil 

and solvents, effluent from the old separator is directed through plumbing to the new separator before 

going directly to the sanitary sewer. 

 

The following is a list of chronological events for activities performed at PSC 45: 

 

 The disposal pit and connection were discovered in 1991 during plumbing repair work at Building 

200, and a liquid sample was collected from the disposal pit.  The gross components of the sample 

were reported to be water, paint chips, paint stripper, and oil. 

  In 1994, a sludge sample was collected from the disposal pit and analyzed for oil and grease only; 

the result was 7.8 milligrams per liter (mg/L). 

 In 1998, the Wash Rack Disposal Pit, the liquid and solids within the pit, and the soil surrounding 

and underlying the pit were removed. 

 

A SI was conducted at PSC 45 in 2009, as documented in the SI Report for PSC 45 (Tetra Tech, 2011b).  

Analytes were detected in soil and groundwater at concentrations in excess of the SI-specific Project 

Action Limits (PALs). 

 

2.2 ENVIRONMENTAL SETTING  

Data obtained during this RI and from previous investigations at nearby Operable Unit (OU) 3 were used 

to develop the information presented in this section. 
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2.2.1 Geography, Demographics, and Land Use 

PSC 45 is connected through underground structures (i.e., piping and an oil/water separator) to the Wash 

Rack Room, which is on the northwestern side of Building 200.  This building is a ground support 

equipment facility and is located on the northern industrialized part of NAS Jacksonville near the flight 

line.   

2.2.2 Physiography and Topography 

NAS Jacksonville is located in the Coastal Plain physiographic province.  The Coastal Plain is composed 

of marine and fluvial sediments in the vicinity of the facility.  The sediments were deposited in terraces 

related to prehistoric fluctuations in sea level.  The terrace deposits are in the form of ridges that tend to 

parallel the current coastline.  The topography of the terrace deposits is characterized by very low relief 

with gentle slopes to the east-southeast.  Seven terraces are present in northeastern Florida with 

NAS Jacksonville located within the Pamlico terrace (10 to 25 feet above mean sea level [msl]). 

 

The overall topography at PSC 45 and Building 200 is generally flat with a gentle slope to the southeast 

according to the USGS topographic map for Orange Park (USGS, 1993).  A topographical map is 

presented as Figure 2-4. 

2.2.3 Climate 

The climate in northeastern Florida approaches semitropical as it lies near the northern limit of the trade 

winds (the prevailing easterly winds that moderate summer and winter temperatures).  The annual mean 

temperature is 68 to 70 degrees Fahrenheit (°F) with an average temperature in the summer of 82 to 

83 °F and a winter average of 56 to 57 °F.  Summer highs reach the middle to upper 90 °F, sometimes 

exceeding 100 °F.  The winter lows can reach the upper teens, although temperatures seldom drop below 

freezing. 

 

The region experiences an average of 54 inches of rainfall per year, most of which accumulates during 

frequent summer thunderstorms.  Extended dry periods may occur throughout the year; however, they 

are most common in spring and fall.  The relative humidity averages 87 percent and the average annual 

sunshine is 62 percent of the maximum. 

 

Wind speed in northeastern Florida averages 8 miles per hour with winds predominantly from the 

northeast in the winter and from the southwest in the summer.  Winds of hurricane force can be expected 

once in 5 years with significant deviations from the average.  Tropical storm activity mostly occurs from 

August through October, although the 6-month period from June 1 through November 30 is officially 

considered the Atlantic hurricane season. 
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2.2.4 Soil 

Soils at NAS Jacksonville developed in marine terrace sediment deposits and are regionally classified 

by the United States Department of Agriculture (USDA) Soil Conservation Service as the 

Pelham-Mascotte-Sapelo soil series association.  Soils in this association are characterized as nearly 

level, poorly drained sands to a depth of 20 inches below ground surface (bgs), which are underlain by 

loamy sands ([USDA, 1978). 

2.2.5 Regional Geology 

The geologic profile at NAS Jacksonville is comprised of unconsolidated surficial deposits of 

predominantly fine to very fine clastic sediments that range from clean fine to medium-grained sands, to 

silty sands, to sandy and silty clay (Fairchild, 1972) overlying thick deposits of phosphatic sands and 

clays of the Hawthorn Group (Scott, 1988) and limestones and dolomites of the Floridan aquifer system 

(Leve, 1966). 

 

The Hawthorn Group is significant at NAS Jacksonville because it contains as much as 200 feet of low 

permeability, silty, sand-clay layers (Scott, 1988).  This low permeability deposit acts as an aquiclude for 

the underlying Floridan aquifer system.  The Floridan aquifer system is the major source of potable water 

in the Jacksonville area and throughout much of northeastern and central Florida. 

2.2.6 Regional Hydrology 

Three aquifer systems have been identified in the Jacksonville area including the surficial aquifer, the 

intermediate aquifer, and the Floridan aquifer system.   

 

The surficial deposits consist of sediments of Late Miocene to Recent age.  The sediments are highly 

variable and include sands, shelly sands, coquina, silts, clay, and shell beds.  While the surficial aquifer 

may be considered a single unit on a regional or base-wide scale, localized clay layers or discontinuous 

lenses may divide the aquifer into distinct permeable units (ABB-ES, 1995).  The contact between the 

surficial aquifer deposits and the underlying Hawthorn Group is an unconformity generally identified by a 

coarse phosphatic sand and gravel bed (Leve, 1966).  Average well yields in Jacksonville for the shallow 

groundwater aquifer were estimated by the City of Jacksonville Planning Department to be between 200 

and 500 gallons per day (Toth, 1990).  This groundwater is primarily used for lawn irrigations, domestic 

purposes, and the heat exchange unit in air conditioning and heating units. 

 

The top of the Hawthorn Group ranges from approximately 35 to 100 feet bgs at NAS Jacksonville and is 

about 60 feet bgs at Hangar 1000 (USGS, 1998), which is approximately 2,000 feet west of PSC 45, and 

Figure 6 in USGS, 1998 indicates that the top of the Hawthorn Group is approximately 75 feet bgs at 
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PSC 45.  The Hawthorn Group is approximately 300 feet thick and consists mainly of dark-gray and 

olive-green sandy to silty clay, clayey sand, clay, and sandy limestone.  Black phosphatic sand, granules, 

and pebbles are common throughout the Hawthorn Group (Fairchild, 1972).  The combination of 

numerous thick clay layers within the Hawthorn Group serves as confining layers that separate the 

surficial aquifer from the underlying Floridan aquifer system.  The most common carbonate components 

of the Hawthorn Group are dolomite and dolosilt.  Clay minerals associated with the Hawthorn Group 

sediments are smectite, illite, palygorskite, and kaolinite. 

 

The intermediate aquifer has been identified at NAS Jacksonville as permeable sediments in the upper 

part of the Hawthorn formation.  

 

A marine carbonate sequence makes up the Floridan aquifer system beneath NAS Jacksonville.  The 

formation groups of the Floridan aquifer are Eocene in age and consist of, in descending order, the Ocala 

Group, Avon Park Limestone, Lake City Limestone, and Oldsmar Limestone.  The Floridan aquifer 

system is the principal source of fresh water in northeast Florida.  The water bearing zones consist of soft, 

porous limestone and porous dolomite beds.  The top of the Floridan aquifer in the vicinity of 

NAS Jacksonville occurs at a depth of about 400 feet bgs.  Published transmissivities of the Floridan 

aquifer in eastern Duval County range from approximately 85,000 to 160,000 gallons per day per foot 

(Leve, 1966).  Groundwater in the Floridan aquifer in the vicinity of NAS Jacksonville moves eastward 

toward areas of heavy pumping (Fairchild, 1972).  Floridan aquifer wells in the vicinity of 

NAS Jacksonville are under sufficient artesian pressure to flow at the surface. 

 

Hydrogeologic information for water supply wells (see Figure 2-5) located within 1 mile south of the site 

can be found in the Navy Installation Restoration Program Plan (Geraghty and Miller, Inc., 1991).  This 

Plan contains information related to seasonal variation of surface water and groundwater flow, geological 

cross sections, and regional surveys. 

 

2.2.7 Regional Surface Water  

Two principal waterways, the St. Johns River and Ortega River, are located near NAS Jacksonville.  The 

St. Johns River forms the eastern boundary of NAS Jacksonville.  The St. Johns River is rated by the 

FDEP as a Class III water body, which is designated for fish and wildlife propagation and body contact 

recreational use.  The river at this point is influenced by tidal action and can be considered part of the 

St. Johns River estuary (NAS Jacksonville, 1990).  PSC 45 is within the St. Johns River drainage basin.  

Based on salinity measurements taken during the Scoping Study Field Program, which ranged from 7.0 to 

8.8 parts per thousand (ppt) as reported in the OU 3 RI/Feasibility Study (FS), the water would be 

classified as marine.  Salinity values greater than 2 ppt would support marine vegetation and aquatic life.
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2.2.8 Site-Specific Geology 

Site-specific geological information was obtained from the installation of four soil borings (SLB-01, 

SLB-02, SLB-03, and SLB-04) at PSC 45 (see Figure 2-6 for location of the borings; see Appendix A for 

the soil boring logs).  The site geology is generally characterized by a fine grained unconsolidated sand 

near the ground surface, which grades vertically into a clay fine sand interval at approximately 12 to 

15 feet bgs followed by a fine sandy clay interval beginning at approximately 23 to 25 feet bgs.  The 

shallow fine sand interval is fairly homogeneous in nature.  The clay fine sand interval is mainly clay.  In 

the area of SLB-01 and SLB-02, the fine sandy clay interval transistions into find sand at approximately 

45 feet bgs, which continues until the borings terminated at 70 feet bgs.  In the area of SLB-03 and 

SLB-04, the find sand is first encountered at 30 feet bgs and continues until the boring terminated at 

70 feet bgs. 

 

The shallow unit (layer 1) includes the surficial sands, silty sands, and sandy clay.  The clay unit (layer 2) 

extends to between 30 to 40 feet bgs where a second sand unit (layer 3) is encountered.  The second 

sand unit has been referred to as the intermediate aquifer at NAS Jacksonville.  Below the intermediate 

aquifer are sediments of the Hawthorn Group (USGS, 2002).  The Hawthorn Formation was not 

encountered by soil borings at PSC 45, which were concluded at 70 feet bgs.  

 

2.2.9 Site-Specific Surface Water 

Surface water runoff is directed toward an extensive stormwater drainage system present at 

NAS Jacksonville.  Stormwater runoff from PSC 45 empties into storm sewers, which, in turn, empty into 

a drainage ditch located southeast of PSC 45.  Runoff from the stormwater ditch flows to the south toward 

the St. Johns River, which is located approximately 2,800 feet east of PSC 45. 

 

2.2.10 Site-Specific Hydrogeology 

The depth to groundwater at PSC 45 was approximately 4.5 feet bgs at each permanent monitoring well 

and at each direct push technology (DPT) soil boring.  According to a study by the USGS (1998), 

groundwater flow direction in the upper layer of the surficial aquifer appears to be influenced by nearby 

stormwater drains (see Figure 2-7 modified from USGS, 1998; see Figure 12 in Appendix B).  This upper 

layer of the surficial aquifer and extends from land surface down to 15 feet below msl (see Figure 20 in 

Appendix B).   
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It was documented by camera surveys in selected drains that groundwater seeps into the stormwater 

drains through joints and cracks.  The depths to the bottom of the drains vary and generally range from 

5 to 10 feet bgs.  The bottoms in the stormwater drains are below the top of the water table; therefore, the 

drains can remove groundwater from the upper layer of the aquifer, but cannot act as a source of water to 

the aquifer (USGS, 1998).  The groundwater flow in the intermediate layer is generally eastward toward 

the St. Johns River (see Figure 2-8, modified from USGS, 1998; see Figure 14  in Appendix B).  The 

intermediate layer extends from the bottom of the upper layer down to the top of the Hawthorn Group 

(see Figure 20 in Appendix B). 

 

Hydraulic properties for the surficial aquifer were determined by the USGS via multiple-well aquifer tests 

that were conducted on select monitoring wells associated with OU 3.  A horizontal hydraulic conductivity 

of 0.6 foot per day was determined for the upper layer, and the horizontal hydraulic conductivity in the 

intermediate layer was determined to be 20 feet per day (USGS, 1998).  

 

The groundwater movement at PSC 45 and OU 3 was computed by the USGS using the program 

MODPATH (USGS, 1998; Appendix B).  Particle-tracking techniques in combination with the MODFLOW 

computed flow rates between model cells were used.  A porosity of 25 percent was assumed for both the 

upper and intermediate layers of the surficial aquifer.  Simulated groundwater flow pathlines for the upper 

layer are shown on Figure 2-7.  At PSC 45, the leaking stormwater drains strongly influence the direction 

of groundwater flow.  The groundwater velocity in the upper layer of the surficial aquifer averaged about 

2 feet per year.  (Note: the distance between dots along selected pathlines on Figure 2-7 indicates 

40 years of travel time.)  According to Hal Davis (USGS, 1998), these slow velocities are primarily the 

result of the low horizontal hydraulic conductivity and, secondarily, the result of low hydraulic gradients 

due to the low recharge rate in the extensively paved areas.  Simulated groundwater flow in the 

intermediate layer beneath PSC 45 and OU 3 is generally eastward toward and discharges into the 

St. Johns River (Figure 2-8, modified from USGS, 1998).  Groundwater flow velocity in the intermediate 

layer associated with PSC 45 is about 35 feet per year.  The groundwater flow velocity in the intermediate 

layer is higher than in the upper layer because the horizontal hydraulic gradients are higher in the 

intermediate layer than they are in the upper layer (USGS, 1998). 
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3.0 PREVIOUS SITE INVESTIGATIONS 

The following is a summary of previous investigations conducted at PSC 45. 

 

3.1 INITIAL WASTE CHARACTERIZATION 

A liquid sample was collected from the disposal pit in July 1991, probably before waste was removed 

from the pit.  The gross components of the sample were identified as water, paint chips, paint stripper, 

and oil.  A methylene chloride concentration of 1,800 mg/L and a phenol concentration of 285 mg/L were 

measured in the sample.  In 1994, a sludge sample was collected from the disposal pit and analyzed for 

oil and grease only; the result was 7.8 mg/L.    

 

In 1998, the Wash Rack Disposal Pit, the liquid and solids within the pit, and the soil surrounding and 

underlying the pit were removed.  Pre-disposal samples collected from the soil, liquid, and solids were 

analyzed using the Toxicity Characteristic Leaching Procedure (TCLP) for waste characterization, and 

analyte concentrations were less than the applicable TCLP regulatory limits.  No documentation of 

post-`excavation sampling around the former pit has been found (Tetra Tech, 2004). 

 

3.2 INITIAL SITE INVESTIGATION 

In August 2009, as part of the SI for PSC 45, Tetra Tech collected eight soil samples from four soil 

borings in the area of the former disposal pit (Tetra Tech, 2011b).  Four groundwater samples were 

collected from one of the borings associated with the soil samples.  Forty-four additional groundwater 

samples were collected from 11 borings advanced using DPT along the eastern, northern, and western 

sides of Building 200.  Groundwater samples from a total of 11 locations were collected from the following 

four depth intervals: 12 to 16, 20 to 24, 40 to 44, and 60 to 64 feet bgs.  The soil samples were analyzed 

for VOCs, SVOCs (including low level PAHs), PCBs, total recoverable petroleum hydrocarbons, and 

metals.  Groundwater samples were analyzed for VOCs using a mobile laboratory.  

 

The results of the SI confirmed that analyte concentrations in excess of the SI-specific PALs were present 

in soil and groundwater.  During the review of the SI data, the Partnering Team agreed the SI-specific 

PALs would be the RI-specific project screening levels (PSLs).  A few VOCs were present in soil at 

concentrations greater than the SI PALs; however, PAHs appeared to be the primary human health risk 

driver in soil as a number of these compounds were detected at concentrations greater than the FDEP 

Soil Cleanup Target Levels (SCTLs) associated with direct exposure by commercial/industrial land use.  

 

During the SI, groundwater was analyzed using a mobile laboratory for a reduced set of target analytes.  

Fewer analytes were detected in groundwater in the vicinity of the former Wash Rack Disposal Pit than 
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downgradient of the Wash Rack Disposal Pit.  The concentrations of these analytes associated with the 

Wash Rack Disposal Pit were generally less than concentrations in groundwater from 300 to 500 feet 

downgradient of the former Wash Rack Disposal Pit.  No analytes were detected above the SI-specific 

PALs in the 60 to 64 feet bgs depth interval from the wells installed adjacent the former Wash Rack 

Disposal Pit.  The majority of analytes detected in groundwater were VOCs that are not usually 

associated with oil or petroleum hydrocarbons.  Most of the analytes were detected in groundwater 

collected downgradient of the former Wash Rack Disposal Pit.  The greatest frequencies of detection 

were in the 20 to 24 and the 40 to 44 feet bgs depth intervals.  No analytes were detected in excess of 

the SI-specific PALs in the 60 to 64 feet bgs depth interval from the wells installed downgradient of the 

former Wash Rack Disposal Pit (Tetra Tech, 2011b). 
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4.0 REMEDIAL INVESTIGATION FIELD PROGRAM 

This section documents field work performed in April, May, and June 2011 for the PSC 45 RI.  The 

regional and site-specific geology and hydrogeology presented in Section 2.0 was developed through 

evaluation of data collected from the PSC 45 RI activities.  The work was conducted in accordance with 

the SAP prepared for this investigation (Tetra Tech, 2011a), with the exception of a few minor deviations 

as discussed in Section 4.2.  Field documentation is included in Appendix A.   

 

4.1 OBJECTIVE AND APPROACH  

Review of the existing data available for PSC 45 revealed that the nature and extent of contamination in 

soil and groundwater at PSC 45 was not determined during the SI.  Therefore, the objectives of the RI as 

defined in the SAP are to develop data that enables the Partnering Team to (a) determine the nature and 

extent of contamination in soil and groundwater at PSC 45, (b) evaluate human health risks through an 

HHRA, (c) evaluate risk to ecological receptors through an ERA, and (d) determine the follow-up activities 

that may be required in subsequent remedial activities.  

 

To meet the objectives of the RI, the members of the Partnering Team created a flexible scope of work 

that was implemented by Tetra Tech.  The work was conducted in two phases.  Phase I was initiated in 

April 2011, and Phase II was initiated in June 2011.  Permanent groundwater wells were installed in 

April 2011 and sampled in May 2011 (Phase I) for a broad range of target analytes (see Table 4-1).  After 

reviewing the results of the May 2011 sampling effort, the Partnering Team decided in Phase II to analyze 

the soil samples for the same set of target analytes shown in Table 4-1.  The temporary groundwater well 

samples associated with the Phase II DPT borings were analyzed for a more focused list of target 

analytes (see Table 4-2).  The soil and the DPT groundwater-based sampling were conducted in 

June 2011 (Phase II). 

 

4.2 DEVIATIONS FROM THE WORK PLAN 

Minor deviations from the PSC 45 SAP (Tetra Tech, 2011a) occurred due to site-specific conditions.  

Deviations were generally minor.  The deviations were determined to have no impact on project 

objectives, or data quality and usability.   

 



TABLE 4-1

TARGET ANALYTES ASSOCIATED WITH PHASE I GROUNDWATER SAMPLES AND PHASE II SOIL SAMPLES
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

METALS PCBs

ALUMINUM AROCLOR-1016 1,1-BIPHENYL BIS(2-CHLOROETHYL)ETHER 1,1,1-TRICHLOROETHANE CHLOROMETHANE
ANTIMONY AROCLOR-1221 2,2'-OXYBIS(1-CHLOROPROPANE) BIS(2-ETHYLHEXYL)PHTHALATE 1,1,2,2-TETRACHLOROETHANE CIS-1,2-DICHLOROETHENE
ARSENIC AROCLOR-1232 2,4,5-TRICHLOROPHENOL BUTYL BENZYL PHTHALATE 1,1,2-TRICHLOROETHANE CIS-1,3-DICHLOROPROPENE
BARIUM AROCLOR-1242 2,4,6-TRICHLOROPHENOL CAPROLACTAM 1,1,2-TRICHLOROTRIFLUOROETHANE CYCLOHEXANE
BERYLLIUM AROCLOR-1248 2,4-DICHLOROPHENOL CARBAZOLE 1,1-DICHLOROETHANE DICHLORODIFLUOROMETHANE
CADMIUM AROCLOR-1254 2,4-DIMETHYLPHENOL DIBENZOFURAN 1,1-DICHLOROETHENE ETHYLBENZENE
CALCIUM AROCLOR-1260 2,4-DINITROPHENOL DIETHYL PHTHALATE 1,2,4-TRICHLOROBENZENE ISOPROPYLBENZENE
CHROMIUM PETROLEUM HYDROCARBONS 2,4-DINITROTOLUENE DIMETHYL PHTHALATE 1,2-DIBROMO-3-CHLOROPROPANE METHYL ACETATE
COBALT TPH (C08-C40) 2,6-DINITROTOLUENE DI-N-BUTYL PHTHALATE 1,2-DIBROMOETHANE METHYL CYCLOHEXANE
COPPER POLYCYCLIC AROMATIC HYDROCARBONS 2-CHLORONAPHTHALENE DI-N-OCTYL PHTHALATE 1,2-DICHLOROBENZENE METHYL TERT-BUTYL ETHER
IRON 1-METHYLNAPHTHALENE 2-CHLOROPHENOL HEXACHLOROBENZENE 1,2-DICHLOROETHANE METHYLENE CHLORIDE
LEAD 2-METHYLNAPHTHALENE 2-METHYLPHENOL HEXACHLOROBUTADIENE 1,2-DICHLOROPROPANE STYRENE
MAGNESIUM ACENAPHTHENE 2-NITROANILINE HEXACHLOROCYCLOPENTADIENE 1,3-DICHLOROBENZENE TETRACHLOROETHENE
MANGANESE ACENAPHTHYLENE 2-NITROPHENOL HEXACHLOROETHANE 1,4-DICHLOROBENZENE TOLUENE
MERCURY ANTHRACENE 3&4-METHYLPHENOL ISOPHORONE 2-BUTANONE TOTAL XYLENES
NICKEL BENZO(A)ANTHRACENE 3,3'-DICHLOROBENZIDINE NITROBENZENE 2-HEXANONE TRANS-1,2-DICHLOROETHENE
POTASSIUM BENZO(A)PYRENE 3-NITROANILINE N-NITROSO-DI-N-PROPYLAMINE 4-METHYL-2-PENTANONE TRANS-1,3-DICHLOROPROPENE
SELENIUM BENZO(B)FLUORANTHENE 4,6-DINITRO-2-METHYLPHENOL N-NITROSODIPHENYLAMINE ACETONE TRICHLOROETHENE
SILVER BENZO(G,H,I)PERYLENE 4-BROMOPHENYL PHENYL ETHER PENTACHLOROPHENOL BENZENE TRICHLOROFLUOROMETHANE
SODIUM BENZO(K)FLUORANTHENE 4-CHLORO-3-METHYLPHENOL PHENOL BROMODICHLOROMETHANE VINYL CHLORIDE
THALLIUM CHRYSENE 4-CHLOROANILINE BROMOFORM
VANADIUM DIBENZO(A,H)ANTHRACENE 4-CHLOROPHENYL PHENYL ETHER BROMOMETHANE
ZINC FLUORANTHENE 4-NITROANILINE CARBON DISULFIDE

FLUORENE 4-NITROPHENOL CARBON TETRACHLORIDE
INDENO(1,2,3-CD)PYRENE ACETOPHENONE CHLOROBENZENE
NAPHTHALENE ATRAZINE CHLORODIBROMOMETHANE
PHENANTHRENE BENZALDEHYDE CHLOROETHANE
PYRENE BIS(2-CHLOROETHOXY)METHANE CHLOROFORM

SVOCs VOCs
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TABLE 4-2 
 

TARGET ANALYTES ASSOCIATED WITH PHASE II GROUNDWATER SAMPLES COLLECTED 
FROM DPT BORINGS 

REMEDIAL INVESTIGATION REPORT, PSC 45 
NAVAL AIR STATION JACKSONVILLE 

JACKSONVILLE, FLORIDA 
 

VOCs
1,1,1-TRICHLOROETHANE CHLOROBENZENE 
1,1,2,2-TETRACHLOROETHANE CHLORODIBROMOMETHANE 
1,1,2-TRICHLOROETHANE CHLOROETHANE 
1,1,2-TRICHLOROTRIFLUOROETHANE CHLOROFORM 
1,1-DICHLOROETHANE CHLOROMETHANE 
1,1-DICHLOROETHENE CIS-1,2-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE CIS-1,3-DICHLOROPROPENE 
1,2-DIBROMO-3-CHLOROPROPANE CYCLOHEXANE 
1,2-DIBROMOETHANE DICHLORODIFLUOROMETHANE 
1,2-DICHLOROBENZENE ETHYLBENZENE 
1,2-DICHLOROETHANE ISOPROPYLBENZENE 
1,2-DICHLOROPROPANE METHYL ACETATE 
1,3-DICHLOROBENZENE METHYL CYCLOHEXANE 
1,4-DICHLOROBENZENE METHYL TERT-BUTYL ETHER 
2-BUTANONE METHYLENE CHLORIDE 
2-HEXANONE STYRENE 
4-METHYL-2-PENTANONE TETRACHLOROETHENE 
ACETONE TOLUENE 
BENZENE TOTAL XYLENES 
BROMODICHLOROMETHANE TRANS-1,2-DICHLOROETHENE 
BROMOFORM TRANS-1,3-DICHLOROPROPENE 
BROMOMETHANE TRICHLOROETHENE 
CARBON DISULFIDE TRICHLOROFLUOROMETHANE 
CARBON TETRACHLORIDE VINYL CHLORIDE 

 

4.3 FIELD INVESTIGATION ACTIVITIES 

4.3.1 Utility Clearance/Site Access 

Prior to the commencement of any intrusive activities, proposed drilling locations were located using a 

global positioning system (GPS).  Tetra Tech staked the drilling locations on June, 6, 2011, and 

coordinated with Station personnel to identify and mark out utilities that may have been present within the 

proposed intrusive activity areas.   

 

4.3.2 Soil Borings/Hand Augering 

Ten subsurface soil samples (plus one subsurface soil field duplicate sample) were collected for chemical 

analysis from 10 locations (JAX45-SB05 through JAX45-SB14).  Soil samples were collected from 0.5 to 

2.5 feet bgs using hand augers and submitted to Katahdin Analytical Services, Inc. (Katahdin) located in 

Scarborough, Maine for analyses.  The sample aliquot for target compound list (TCL) VOCs was collected 

first, prior to disturbing the soil, and was placed in Terra Core samplers.  Then the remaining soil from the 
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selected interval was homogenized and placed in wide-mouth glass containers for analysis of TCL 

SVOCs, including low-level PAHs, PCBs, TPH, and target analyte list (TAL) metals, as required by the 

laboratory and in accordance with the SAP.  Soil sample log sheets were generated for each soil sample 

collected and are provided in Appendix A.   

 

4.3.3 Temporary Well Points and Monitoring Well Installation 

Eleven temporary and four permanent well borings were advanced by DPT at PSC 45 for the RI.  On 

May 4, 2011, one cluster of one shallow (JAX45-B200-MW01S) and one deep (JAX45-B200-MW01D) 

monitoring well was installed at boring 45MW01.  One cluster of one shallow (JAX45-B200-MW02S) and 

one deep (JAX45-B200-MW02D) monitoring well was installed at boring 45MW02. 

 

Eleven temporary well points (45DPT-12 through 45DPT-22) were installed during the field investigations 

using DPT methods with stainless steel well material.  Groundwater samples were collected by advancing 

the sample rods to the desired depth, then revealing a 4-foot stainless steel screen to the formation.  

Rigid Teflon® tubing, attached to a peristaltic pump with medical-grade flexible silicon tubing, was inserted 

down the borehole.  The tubing intake was set at the approximate midpoint of the screen.  The screened 

interval was then purged until three saturated intervals had been removed or the groundwater became 

visibly clear.  Groundwater samples were then collected for analysis.  All development water was 

containerized for disposal in 55-gallon steel drums.  The temporary wells were abandoned by grouting the 

borehole to the ground surface using a tremie pipe after collecting water levels.  

 

The four monitoring wells were constructed of 1-inch inside diameter, Schedule 40, flush-joint, polyvinyl 

chloride (PVC) riser pipe, and flush-joint, factory-slotted, pre-packed well screen.  Each section of casing 

and screen was National Sanitation Foundation-approved.  Well screen lengths were 5 feet at 

JAX45-B200-MW01D and JAX45-B200-MW02D and 10 feet at JAX45-B200-MW01S and 

JAX45-B200-MW02S with a 0.010-inch slot size.   

 

Wells were installed by joining the well riser and screen and lowering them through the augers to the 

desired depth within the well boring.  A silica sand filter pack was installed in the boring annulus around 

the well screen as the augers were withdrawn from the boring.  The sand pack was installed from the 

bottom of the hole to a level approximately 1 to 2 feet above the top of the well screen.  A bentonite pellet 

seal, approximately 1 to 2 feet thick, was installed above the sand pack and hydrated as per the 

manufacturer's recommendation, to allow for hydration prior to grouting the remainder of the annulus.  

The remainder of the annulus of the boring (from the seal to the ground surface) was tremie backfilled, if 

required, with a cement/bentonite grout.  The depths to the top of all backfill materials were constantly 

monitored during the well installation process by means of a weighted tape.  
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A protective aluminum casing equipped with a locking aluminum cap (aluminum hinged or slip-type) was 

grouted in place around the permanent wells.  An 8-inch diameter outer casing was used for the 

flush-mounted wells installed at the site.  A concrete apron was completed around the protective casing of 

each well, measuring 3 feet by 3 feet, with a thickness of 6 inches bgs and the top of the pad installed 

flush with the ground surface.  A 3/8-inch diameter drain hole was drilled through each stick-up protective 

casing approximately 0.5 foot above the concrete apron.  For flush-mounted wells, bolt-down cast iron 

lids were installed.  Gripper-type locking caps were attached to the PVC risers of all wells.    

 

The monitoring wells were developed as soon as practical after well installation, but not sooner than 

24 hours after grout set time, and optimally after the protective casing installation.  A well was considered 

fully developed when the water was visually clear and/or the total purge water volume removed from the 

well was a minimum of five times the standing water volume.  Monitoring well development logs are 

included in Appendix A.   

 

4.3.4 Quality Assurance/Quality Control Samples  

Quality assurance/quality control (QC) samples collected during the RI included field duplicates, trip 

blanks, equipment rinsate blanks, and temperature blanks, which were collected in accordance with the 

PSC 45 SAP (Tetra Tech, 2011a).   

 

4.3.5 Field Decontamination Procedures 

Decontamination of non-dedicated sampling equipment (e.g., flow through cells) was conducted prior to 

and between sampling at each location to prevent cross-contamination.  Decontamination consisted of a 

soapy water (laboratory-grade detergent) rinse followed by a deionized water rinse.  All down-hole drilling 

equipment, sampling tools, and the rear of the drill rig were steam-cleaned prior to use.  Down-hole 

equipment was decontaminated between well borings, and the back of the rig was steamed cleaned at 

the completion of the field activities at PSC 45.  Decontamination fluid was containerized with the purge 

water in 55-gallon drums, as described in Section 4.3.6. 

 

4.3.6 Investigation-Derived Waste Management 

Purge water from groundwater sampling, monitoring well development, and decontamination fluids, from 

monitoring well installation was containerized in Department of Transportation (DOT)-approved (DOT 

specification 17C) 55-gallon drums and stored in a centralized location near PSC 45.  Personal protective 

equipment, acetate liners, and other disposable investigation-derived waste (IDW) were double bagged 

and disposed of on base in designated dumpsters.  The drums were labeled, sealed, and temporarily 

stored, pending completion of analytical results.   
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All IDW was disposed in accordance with the PSC 45 SAP (Tetra Tech, 2011a).  In total, four 55-gallon 

drums of mixed purge and decontamination water were removed by the base for proper off-site disposal.  

 

4.3.7 Land Survey 

A GPS survey was conducted to locate all sampling points and monitoring wells using the Florida State 

Plane Coordinate System and relative to the North American Datum 1983.   

 

4.4 PHASE I  

4.4.1 Phase I Monitoring Well Installation 

Based on the results of the SI, four monitoring wells were designed and installed using DPT.  The two 

upgradient wells (JAX45-B200-MW01S and JAX45-B200-MW02S) were installed to an approximate 

depth of 13 feet bgs and 40 feet bgs, respectively.  The two downgradient wells (JAX45-B200-MW02S 

and JAX45-B200-MW02D) were installed to an approximate depth of 13 feet bgs and 40 feet bgs, 

respectively.  No soil sampling was performed during the installation of the monitoring wells.  Monitoring 

well locations are provided on Figure 4-1, and construction details are provided in Appendix A.  

 

The monitoring wells were developed in accordance with the SAP (Tetra Tech, 2011a). 

 

4.4.2 Water Level Measurements  

Water level measurements were collected from the eleven temporary wells on June 20 to 23, 2011, and 

one round of synoptic water level measurements was collected from the four permanent monitoring wells 

on May 4, 2011.  The water levels were measured using an electric water level indicator relative to the 

surveyed reference point on each monitoring well.  Groundwater level measurement logs for the 

permanent and temporary monitoring wells are provided in Appendix A. 
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4.4.3 Phase I Monitoring Well Groundwater Sampling 

The Phase I groundwater sampling at PSC 45 took place on May 4, 2011.  Groundwater samples were 

collected from the four newly installed monitoring wells through rigid Teflon® tubing that was attached to a 

peristaltic pump with medical-grade flexible silicon tubing.  The rigid Teflon® tubing was inserted down the 

groundwater monitoring well and set at the approximate midpoint of the screen.  The groundwater 

monitoring wells were purged until three saturated intervals had been removed or the groundwater 

become visibly clear.  Geochemical parameters (dissolved oxygen [DO], specific conductivity, pH, 

temperature, salinity, and oxidation-reduction potential [ORP]) were measured during purging using a 

YSI 556 water quality meter equipped with an in-line flow through cell.  Turbidity was measured using a 

LaMotte 2020e turbidimeter during purging.  The pumping rate was minimized during purging to attempt 

to achieve turbidity readings of less than 10 Nephelometric turbidity units.  All monitored parameter 

measurements including time, water level, purge rate, temperature, pH, specific conductance, turbidity, 

DO, ORP, and salinity were recorded on the low-flow purge data sheet (see Appendix A).  Copies of the 

groundwater sampling sheets that contain information on purge volume and geochemical parameters 

(e.g., DO, temperature, pH) are included in Appendix A.   Groundwater samples were collected directly 

from the pump discharge tubing after disconnecting the in-line flow through cell.  Groundwater samples 

were collected in laboratory-supplied containers after three consistent readings of pH, conductivity, 

temperature, and turbidity (±10%), immediately placed on ice, and delivered under proper 

chain-of-custody protocol to Katahdin.  

 

The Phase I groundwater samples were analyzed for the full list of target analytes (see Table 4-1) utilizing 

the following methods: metals (USEPA Method 6010C, except mercury where USEPA 7470A was used), 

PCBs (USEPA Method 8082), TPH (FDEP Florida Residual Petroleum Organic [FL-PRO] Method), PAHs 

(USEPA Method 8270C selected ion monitoring [SIM]), SVOCs (USEPA Method 8270C), and VOCs 

(USEPA Method 8260B).  The groundwater analytical results are discussed in Section 5.0. 

 

Field forms are provided in Appendix A.  The validated laboratory data packages and Form I results are 

provided in Appendix C. 

 

4.4.4 Phase II Soil Sampling Approach 

The locations and sampling interval of the soil samples were based upon the results of the SI.  Ten soil 

borings were advanced by hand auger in the area around the former disposal pit (JAX45-SB05 through 

JAX45-SB14).  The soil sample depth interval was 0.5 to 2.5 feet bgs in accordance with the RI SAP 

(Tetra Tech, 2011a).  The soil boring locations are shown on Figure 4-2. 
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4.4.5 Phase II DPT-Derived Groundwater Sampling Approach 

The locations and sample depth intervals of the DPT-derived groundwater samples were determined 

based upon the results from the SA and the results from the Phase I groundwater sampling effort.  DPT 

borings were advanced at 11 locations (JAX45-DPT12 through JAX45-DPT22).  The four depth intervals 

from which the groundwater samples were collected were 12 to 16, 20 to 24, 40 to 44, and 

60 to 64 feet bgs.  The DTP boring locations are presented on Figure 4-3. 

 

4.5 PHASE II 

4.5.1 Phase II Soil Sampling 

The Phase II soil sampling was conducted on June 24, 2011.  Soil samples were collected with a 

stainless steel sample bucket in accordance with FDEP Standard Operating Procedure (SOP) FS 3000 

(FDEP, 2008). The syringe procedure (SW-846 Method 5035), however, was used to collect soil samples 

that were analyzed for VOCs.  The soil samples were immediately placed on ice and delivered under 

proper chain-of-custody protocol to Katahdin. 

 

The Phase II soil samples were analyzed for the full list of target analytes (see Table 4-1) utilizing the 

following methods: metals (USEPA Method 6010C; except mercury where USEPA 7471B was used), 

PCBs (USEPA Method 8082), TPH (FDEP Method FL-PRO), PAHs (USEPA Method 8270C SIM), 

SVOCs (USEPA Method 8270C), and VOCs (USEPA Method 8260B).  The soil analytical results are 

discussed in Section 5.0. 

 

 Field forms are provided in Appendix A.  The validated laboratory data packages and Form I results are 

provided in Appendix C. 

 

4.5.2 Phase II DPT Temporary Well Groundwater Sampling 

The Phase II groundwater sampling was performed from June 20 through June 23, 2011. Groundwater 

samples were collected using a DPT temporary well groundwater sampling system in conjunction with a 

peristaltic pump and sterile Teflon® and medical-grade silicon tubing.  In general, the DPT groundwater 

sampling system consists of an enclosed 4-foot groundwater sampler attached to 2.125-inch outside 

diameter steel drive rods, which are hammer driven via DPT to the maximum desired sampling depth 

(approximately 70 feet bgs).  Groundwater samples were collected from four depth intervals (12 to 16, 

20 to 24, 40 to 44, and 60 to 64 feet bgs).  When the desired sampling depth was reached, the outer 

sleeve of the groundwater sampler was retracted to expose a 4-foot mill-slotted (0.02-inch) well point 

screen to the formation.   
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Teflon® tubing was then lowered through the inner core of the DPT drive rod to the bottom of the borehole 

and attached to a peristaltic pump using silicon tubing.  To minimize sediment loading, the tubing was 

placed 2.5 feet from the bottom of each borehole in the center of the screen.  A groundwater sample was 

collected once the purge water become visibly clear.  In cases where the purge water did not become 

visibly clear due to fine sediments in this area, purging was conducted to reduce turbidity in accordance 

with the method in FDEP SOP FS 2200 (FDEP, 2008) before the sample was collected.  Groundwater 

samples were then collected and immediately placed on ice and delivered under proper chain-of-custody 

protocol to Katahdin.  

 

The Phase II groundwater samples were analyzed for a reduced list of target analytes (see Table 4-2) 

using USEPA Method 8260B.  The groundwater analytical results are discussed in Section 5.0. 

 

Field forms are provided in Appendix A.  The validated laboratory data packages and Form I results are 

provided in Appendix C. 

 

4.6 ANALYTICAL METHODOLOGY 

4.6.1 Analytical Methods 

Chemical analyses for TCL VOCs (USEPA SW-846 Method 8260B), TCL SVOCs (USEPA SW-846 

Method 8270C), low level TCL PAHs (USEPA SW-846 Method 8270C SIM), TCL PCBs (USEPA SW-846 

Method 8082), TPH (FDEP FL-PRO Method), and TAL metals (USEPA SW-846 Method 

6010C/7470A/7471B) were performed by Katahdin.  Katahdin is a Department of Defense (DoD) 

Environmental Laboratory Accreditation Program accredited laboratory and Florida Department of 

Health-approved laboratory.  All samples were sent by FedEx under chain-of-custody (see Appendix A) to 

Katahdin for analysis. 

 

Detailed laboratory analytical reports and the data validation reports are presented in Appendix C and 

include sample results for soil and groundwater.   

 

4.6.2 Data Usability Assessment 

The usability of the data generated during the RI directly affects whether project objectives have been 

achieved.  All of the results from analytical laboratory samples were validated according to several 

specifications.  A description of the data review processes used to determine whether analytical 

laboratory data are of acceptable technical quality for use in decision making and summary tables that 

support the review of the data collected from PSC 45 are presented below.   
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Data verification is a process used to ensure that contractual requirements were satisfied.  Data validation 

is a comparison of data quality indicators (DQIs) against prescribed acceptance criteria to assess 

analytical method performance.  The DQIs include measures to assess the bias and precision of the 

analytical calibrations and sample analyses.  Together, verification and validation are the first steps in 

evaluating the DQIs for precision, accuracy, representativeness, completeness, comparability, and 

sensitivity (PARCCS).  Each of the PARCCS is discussed in greater detail below, including information on 

the data validation process, qualified results, rejected data, laboratory completeness, and a comparison 

of validated detection limits (DLs) for non-detected compounds to PSLs. 

 

Assignment of data qualification flags conformed to rules established in the USEPA guidance documents 

Contract Laboratory Program (CLP) National Functional Guidelines for Organic Data Review 

(USEPA, 1999), CLP National Functional Guidelines for Inorganic Data Review (USEPA, 2004a), and the 

DoD Quality Systems Manual (QSM) for Environmental Laboratories, Version 4.2 (DoD, 2010) to the 

greatest extent practicable for non-contract laboratory program (non-CLP) data.  Numerical criteria used 

in conjunction with these rules were specified in the PSC 45 SAP.  All field samples that were originally 

specified in the SAP (Tetra Tech, 2011a) were submitted to the laboratory and analyzed as part of the 

project. 

 

The data collected during the PSC 45 RI were determined to be of sufficient quality to be used for 

determining the nature and extent of chemical contaminants identified at the site.  QC samples collected 

during the May and June 2011 sampling events included five field duplicate samples, four matrix 

spike/matrix spike duplicate samples, two equipment rinsate blanks, and four trip blanks, which met or 

exceeded the minimum quantities defined in the SAP.  USEPA SW-846 methods were used to analyze 

the samples for VOCs, SVOCs (including low level PAHs), PCBs, and metals, and the FL-PRO Method 

was used to analyze TPH.  Data validation was performed on all organic data in accordance with the SAP 

following the CLP Functional Guidelines for Organic Data Review (USEPA, 1999), on all inorganic 

(metals) data following the CLP Functional Guidelines for Inorganic Data Review (USEPA, 2004a), and in 

conjunction with the DoD QSM Version 4.2 (DoD, 2010) and method specific criteria presented in the 

SAP.   

 

Completeness 

 

Sampling issues, or field or laboratory conditions, were identified that caused a rejection (R or UR) of 0 of 

the 4,479 total data points, resulting in 100% useable data.  Samples were also qualified as estimated (J 

or UJ) for one or more of the following minor non-compliances:  blank contamination, calibration 

non-compliances, field duplicate imprecision, percent differences between columns, and uncertainty near 

the DL.  Qualified data are considered to be acceptable for their intended use.   
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Precision and Accuracy 

 

Field duplicate precision measurements exceeded the acceptance criteria of 50 relative percent 

difference (RPD) for all soil samples and 30 percent RPD for all aqueous samples (or two times the 

laboratory reporting limit for non-metals and four times the laboratory reporting limit for metals) for one or 

more analytes in two of the four field duplicate data sets.  A number of accuracy measurements exceeded 

the acceptance criteria for surrogate, internal standard, or continuing calibration verification percent 

recoveries for detected and non-detected analytes.  These data were qualified as estimated (J or UJ) and 

are considered usable.  No problems were associated with data representativeness. 

 

Comparability and Sensitivity 

 

Some results were flagged with the qualifiers J, U, or UJ because the data were outside QC acceptance 

criteria.  For all detected target analytes in soil and groundwater, the Limits of Quantitation (LOQs) were 

sufficiently sensitive (below the corresponding PSLs for human health residential direct contact, migration 

to groundwater, and/or ecological exposure criteria) as originally identified in Worksheet #15 of the SAP 

(Tetra Tech, 2011a).  Any positive detection between the LOQ and the laboratory DL were qualified as 

estimated (J) and are considered usable. 

 

4.7 DATA COMPARISON TO PROJECT SCREENING LEVELS 

The PSLs used to evaluate the chemical concentrations detected in site media to aid in decision making 

at PSC 45 are identified in the SAP (Tetra Tech, 2011a).  USEPA Regional Screening Levels (RSLs) for 

Chemical Contaminants at Superfund Sites for residential soil direct contact (USEPA, 2012a), USEPA 

RSL migration to groundwater risk-based soil screening levels (RBSSLs) (USEPA, 2012a), USEPA RSLs 

for tap water (USEPA, 2012a), USEPA Maximum Contaminant Levels (MCLs) (USEPA, 2012b), FDEP 

SCTLs, FDEP Leachability Cleanup Target Levels (CTLs), and FDEP Groundwater CLT (GCTLs) 

(FDEP, 2005), and facility background levels (see Appendix D) were evaluated during PSL selection.  For 

groundwater, if an MCL was available for an analyte, that value was chosen as the PSL; if no MCL was 

available, the tap water RSL was chosen as the PSL.  If the facility background concentration exceeded 

this value, however, the facility background level was chosen as the PSL.  Similarly, residential RSLs 

were used as the soil PSL unless facility background concentrations were greater, in which case, the 

facility background level was chosen as the PSL.   

 

Additionally, the following screening levels were used for groundwater in the ERA as a conservative 

measure of the potential concentration in surface water after the groundwater migrates to the 

St. Johns River: FDEP Class III Predominantly Marine surface water Ecological Screening Values (ESVs) 

(FDEP, 2012), USEPA Region 4 chronic saltwater surface water ESVs (USEPA, 2001), marine chronic 
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surface water screening values in Screening Quick Reference Tables derived for the National Oceanic 

and Atmospheric Administration (NOAA) (Buchman, 2008), and USEPA Region 3 marine surface water 

screening benchmarks (USEPA, 2006).  These PSLs were identified in more detail in the PSC 45 SAP 

(Tetra Tech, 2011a).  Detailed discussions regarding site-specific PSL evaluations in comparison with 

validated analytical results for human health and ecological exposures are presented in the HHRA in 

Section 7.0 and the ERA in Section 8.0. 
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5.0 NATURE AND EXTENT OF CONTAMINATION  

This section summarizes and evaluates results of the sampling activities supporting the RI as described 

in Sections 3.0 and 4.0.  The validated laboratory data packages along with the Form I results (analytical 

summary sheets) from the laboratory are presented in Appendix C.   

 

The quality of the chemical analytical data collected during the investigation of PSC 45 was documented.  

The analytical data validation process was completed for all laboratory data packages in accordance with 

the USEPA Functional Guidelines for Organic Data Validation (USEPA, 1999), the National Functional 

Guidelines for Inorganic Review (USEPA, 2004a), and the DoD QSM for Environmental Laboratories 

Version 4.2 (DoD, 2010).  The data set compiled using these guidelines is considered acceptable for use 

in this RI.   

 

Discussion of the nature and extent of contamination at PSC 45 is structured in general accordance with 

the USEPA RI/FS guidance (USEPA, 1988).  Sources of contamination are discussed first, the PSLs are 

reviewed next, and then sampled media are discussed.  Within the media discussion, the following 

analytical fractions are discussed: VOC, SVOCs including PAHs, PCBs, TPH, and metals.  Following the 

evaluation of each analytical fraction for a particular medium, a summary of relevant results and findings 

is presented.  

5.1 SOURCES OF CONTAMINATION 

The source of contamination at PSC 45 is the former Building 200 Wash Rack Disposal Pit (see 

Figure 2-3).  The pit was a French drain design that leached directly into the subsurface soil.  The 

disposal pit was gravel filled with an earthen bottom and a concrete lid approximately 4 feet in diameter.  

The disposal pit received overflow from a subfloor oil/water separator located in the Wash Rack Room. 

This room is located approximately 20 feet west of the disposal pit. 

 

In the past, ground support equipment was cleaned in the wash rack and, while in the wash rack, solvents 

were used to strip paint off the equipment.  For an unknown period of time (up to 1991), the disposal pit 

received overflow from an oil/water separator associated with the wash rack.  The disposal pit was 

discovered in 1991 during plumbing repair work at Building 200.  After the pit was discovered, the 

connection from the oil/water separator to the pit was plugged, and waste from the pit was removed and 

disposed of as hazardous waste. 
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5.2 PROJECT SCREENING LEVELS 

The Partnering Team determined that chemical data would be compared against NAS Jacksonville 

surface soil, subsurface soil, and groundwater background values and current USEPA and FDEP 

residential subsurface soil and groundwater risk-based criteria to determine if there are potentially 

unacceptable levels of target analytes present in these environmental media.  These values where then 

used to help define the horizontal and vertical extent of contamination.  The PSLs were selected as 

follows. 

 

5.2.1 Soil 

The soil  PSLs are derived from the following: 

 

 FDEP SCTLs per Chapter 62-777, Florida Administrative Code (F.A.C.), Table 2 (Soil), direct 

exposure residential (FDEP, 2005). 

 FDEP Leachability criteria (FDEP, 2005). 

 NAS Jacksonville surface and subsurface soil background values (see Appendix D). 

 USEPA RSLs for Chemical Contaminants at Superfund Sites – Residential Direct Contact 

(USEPA, 2012a). 

 USEPA RSLs for Chemical Contaminants at Superfund Sites – Migration to Groundwater 

(USEPA, 2012a). 

 

5.2.2 Groundwater 

The groundwater PSLs are derived from the following: 

 

 FDEP GCTLs per Chapter 62-777, F.A.C., Table 1 (Groundwater) (FDEP, 2005). 

 Florida Primary Drinking Water Standards per Chapter 62-550.310, F.A.C. 

 Florida Secondary Drinking Water Standards per Chapter 62-550.320, F.A.C. 

 USEPA RSLs for Chemical Contaminants at Superfund Sites – Tap Water Values (USEPA, 2012a). 

 USEPA Maximum Contaminant Levels (MCLs) (USEPA, 2012b) 

 NAS Jacksonville groundwater background values (see Appendix D). 

 

5.3 CONTAMINATION ASSESSMENT 

This section discusses the data collected during the field investigation performed in support of the RI. 
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5.3.1 Phase I – Groundwater Sample Results 

The Phase I groundwater sampling at PSC 45 took place on May 4, 2011 (see Figure 4-1).  A summary of 

detections is presented in Table 5-1, and a tag map showing detections exceeding PSLs is presented on 

Figure 5-1.  A summary of the complete analysis is presented in Table E-1 of Appendix E.  

 

A review of Figure 5-1 shows most of the contamination is in the shallow wells. .  Manganese, a naturally 

occurring contaminant1 (metal) was detected in exceedance of the applicable PSLs in site well 

JAX45-B200-MW01S.  Ten organic compounds were detected in exceedance of the applicable PSLs in 

the shallow site well (JAX45-B200-MW01S).  Seven organic compounds were detected in exceedance of 

the applicable PSLs in the downgradient shallow well (JAX45-B200-MW02S). Benzo(a)pyrene (BAP) was 

the only organic compound detected in exceedances of the applicable PSLs in the downgradient deep 

well (JAX45-B200-MW02D).  The results by analyte groups are discussed below. 

Metals 

Manganese was the only metal detected at a concentration in exceedance of the applicable PSL (see 

Table 5-1 and Figure 5-1).   

PCBs 

No PCBs were detected in any of the groundwater samples (see Table E-1 in Appendix E). 

Petroleum Hydrocarbons 

TPH (with carbon ranges from C08-C40) was detected in exceedance of the PSL of 5,000 micrograms per 

liter (µg/L) in the shallow site well at a concentration of 12,000 µg/L.  TPH (C08-C40) was not detected in 

the deep site well or in the deep downgradient well.  This analyte was detected at a low concentration 

(310 J µg/L) in the shallow downgradient well (see Table 5-1 and Figure 5-1). 

PAHs 

Five PAHs were detected in excess of their respective PSLs in at least one of the four monitoring wells 

(see Table 5-1 and Figure 5-1).  1-Methylnaphthalene, 2-methylnaphthalene, and naphthalene were 

detected in exceedance of the applicable PSLs in the shallow site well.  Benzo(a)anthracene was 

detected in exceedance of the applicable PSL in the shallow downgradient well.  BAP was detected in 

exceedance of the applicable PSL in the deep downgradient well. 

                                                      
1 The FDEP defines background concentrations as “concentrations of contaminants that are naturally 
occurring in the groundwater, surface water, soil, or sediment in the vicinity of the site” per 
Chapter 62-780.200(5), F.A.C. 



TABLE 5-1

SUMMARY OF DETECTIONS FROM PHASE I GROUNDWATER ANALYTICAL RESULTS
REMEDIAL INVESTIGATION REPORT
NAVAL AIR STATION JACKSONVILLE

JACKSONVILLE, FLORIDA
Page 1 of 3

LOCATION

SAMPLE IDENTIFICATON

SAMPLE DATE
METALS (µg/L)
ALUMINUM 147318 218 J 251 J 2420 58.7 J
ARSENIC 13.2 1.43 U 1.7 J 1.43 U 8.2
BARIUM 290 34.2 20.3 37.6 32.8
CALCIUM NC 8760 96600 32900 8420
CHROMIUM 208 0.88 J 2.6 J 6 J 0.36 U
COBALT 22.6 3.7 J 0.39 J 0.74 J 8.7 J
COPPER 62 0.63 U 1.5 J 3.5 J 0.63 U
IRON 68292 1210 4860 7720 19800
LEAD 45.08 1.07 U 1.1 J 2.4 J 1.07 U
MAGNESIUM NC 2050 5850 11500 2310
MANGANESE 204 160 231 104 179
MERCURY 0.98 0.01 U 0.01 U 0.03 J 0.01 U
NICKEL 74.8 1.6 J 0.64 J 2.5 J 0.71 J
POTASSIUM NC 1190 5490 2710 1410
SELENIUM 13.8 2.36 U 2.36 U 3 J 2.36 U
SILVER 9.4 0.27 U 0.27 U 0.27 U 0.43 J
SODIUM 160000 9220 8520 3770 8160
VANADIUM 294 0.29 J 1.1 J 5.2 J 0.23 U
ZINC 173.2 17.5 J 11.7 J 5.7 J 11.6 J
PETROLEUM HYDROCARBONS (µg/L)
TPH (C08-C40) 5000 140 U 12000 140 U 310 J
POLYCYCLIC AROMATIC HYDROCARBONS (µg/L)
1-METHYLNAPHTHALENE 0.97 0.069 U 12 0.069 U 0.065 U
2-METHYLNAPHTHALENE 2.7 0.078 U 9.3 0.078 U 0.074 U
ACENAPHTHENE 20 0.065 U 0.085 J 0.065 U 0.062 U
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TABLE 5-1

SUMMARY OF DETECTIONS FROM PHASE I GROUNDWATER ANALYTICAL RESULTS
REMEDIAL INVESTIGATION REPORT
NAVAL AIR STATION JACKSONVILLE

JACKSONVILLE, FLORIDA
Page 2 of 3

LOCATION

SAMPLE IDENTIFICATON

SAMPLE DATE
POLYCYCLIC AROMATIC HYDROCARBONS (µg/L)
BENZO(A)ANTHRACENE 0.029 0.046 U 0.047 U 0.046 U 0.14 J
BENZO(A)PYRENE 0.0029 0.067 U 0.068 U 0.16 J 0.063 U
FLUORENE 22 0.062 U 0.081 J 0.062 U 0.059 U
NAPHTHALENE 0.14 0.065 U 52 0.065 U 0.062 U
SEMIVOLATILES (µg/L)
1,1-BIPHENYL 0.083 2.7 U 3.4 J 2.7 U 2.6 U
2,4-DIMETHYLPHENOL 27 4.4 U 12 4.4 U 4.2 U
DI-N-BUTYL PHTHALATE 67 2.5 U 4.1 J 2.5 U 2.4 U
VOLATILES (µg/L)
1,1-DICHLOROETHANE 2.4 0.21 U 0.21 U 0.21 U 56
1,1-DICHLOROETHENE 7 0.35 U 0.35 U 0.38 J 750
1,2-DICHLOROBENZENE 28 0.15 U 8.6 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 0.2 U 0.2 U 0.2 U 20
1,4-DICHLOROBENZENE 0.42 0.24 U 1.7 0.24 U 0.24 U
BENZENE 0.39 0.26 U 0.34 J 0.26 U 1.1
CIS-1,2-DICHLOROETHENE 2.8 0.21 U 13 0.21 U 2.2
CYCLOHEXANE 1300 0.31 U 1.6 0.31 U 0.31 U
ETHYLBENZENE 1.3 0.21 U 10 0.21 U 0.21 U
ISOPROPYLBENZENE 0.8 0.23 U 3.5 0.23 U 0.23 U
METHYL CYCLOHEXANE NC 0.3 U 3.4 0.3 U 0.3 U
TETRACHLOROETHENE 3.5 0.4 U 16 0.4 U 0.4 U
TOLUENE 40 0.27 U 24 0.27 U 0.36 J
TOTAL XYLENES 19 0.25 U 44 0.25 U 0.25 U
TRICHLOROETHENE 0.26 0.28 U 2.3 0.31 J 390
VINYL CHLORIDE 0.015 0.25 U 0.25 U 0.25 U 0.7 J
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TABLE 5-1

SUMMARY OF DETECTIONS FROM PHASE I GROUNDWATER ANALYTICAL RESULTS
REMEDIAL INVESTIGATION REPORT
NAVAL AIR STATION JACKSONVILLE

JACKSONVILLE, FLORIDA
Page 3 of 3

Notes:
NC = no criteria
J = estimated value
U = undetected value
Shaded cells indicate an exceedance of the PSL
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JAX45-B200-MW01D

JAX45-B200-MW01S
METALS (UG/L)
MANGANESE                 231
PET (UG/L)
TPH (C08-C40)             12000
PAHs (UG/L)
1-METHYLNAPHTHALENE       12
2-METHYLNAPHTHALENE       9.3
NAPHTHALENE               52
SVOCs (UG/L)
1,1-BIPHENYL              3.4 J
VOCs (UG/L)
1,4-DICHLOROBENZENE       1.7
CIS-1,2-DICHLOROETHENE    13
ETHYLBENZENE              10
ISOPROPYLBENZENE          3.5
TETRACHLOROETHENE         16
TOTAL XYLENES             44
TRICHLOROETHENE           2.3

JAX45-B200-MW02D
PAHs (UG/L)
BENZO(A)PYRENE         0.16 J

JAX45-B200-MW02S
PAHs (UG/L)
BENZO(A)ANTHRACENE        0.14 J
VOCs (UG/L)
1,1-DICHLOROETHANE        56
1,1-DICHLOROETHENE        750
1,2-DICHLOROETHANE        20
BENZENE                   1.1
CIS-1,2-DICHLOROETHENE    2.2
TRICHLOROETHENE           390
VINYL CHLORIDE            0.7 J
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SVOCs 

One SVOC (1,1-biphenyl) was detected in excess of the applicable PSL of 0.5 µg/L.  This analyte was 

detected at a concentration of 3.4 J µg/L in the shallow site well.  No other SVOCs were detected in 

excess of the applicable PSLs in any of the four monitoring wells (see Figure 5-1 and Table 5-1). 

VOCs 

Eleven VOCs were detected in excess of the applicable PSLs in the shallow site well and in the shallow 

downgradient well (see Figure 5-1 and Table 5-1).  Seven VOCs were detected in excess of the 

applicable GCTLs in the shallow site well (JAX45-B200-MW01S).  These VOCs were 

1,4-dichlorobenzene, cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene, tetrachloroethene, total 

xylenes, and trichloroethene.  A different set of six VOCs were detected in excess of the applicable PSLs 

in the shallow downgradient well (JAX45-B200-MW02S). These included 1,1-dichloroethane, 

1,1-dichloroethene, 1,2-dichloroethane, benzene, trichloroethene, and vinyl chloride.  No VOCs were 

detected in excess of the applicable PSLs in the deep site well (JAX45-B200-MW01D) or the deep 

downgradient well (JAX45-B200-MW02D). 

5.3.2 Phase II – Soil Sample Results 

The Phase II soil sampling was conducted on June 24, 2011 (see Figure 4-2).  A summary of detections 

is presented in Table 5-2 and a tag map showing detections above PSLs is presented on Figure 5-2.  A 

summary the complete analysis is presented in Table E-2 of Appendix E.  The results by analyte groups 

are discussed below. 

Metals 

One or more metals were detected in excess of the applicable PSLs in each of the 10 sample locations 

(see Table 5-2 and Figure 5-2).  Arsenic was detected in exceedance of the applicable PSL in soil 

samples collected from all 10 sample locations (see Table 5-2).  Cadmium was detected in exceedance 

of the applicable PSL of 7.5 milligrams per kilogram (mg/kg) in one soil sample 

(JAX-45-SB12-SB-06242011) at a concentration of 15.8 mg/kg, but the concentration in the duplicate soil 

sample (JAX-45-SB12-SB-06242011-D) was 3.6 J mg/kg, which is below the applicable PSL.  Chromium 

was detected in exceedance of the applicable PSL in soil samples collected from 9 of 10 sample locations 

(see Table 5-2). 

PCBs 

No PCBs were detected in any of the soil samples (see Table E-2 in Appendix E). 



TABLE 5-2

SUMMARY OF DETECTIONS FROM PHASE II SOIL ANALYTICAL RESULTS
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Page 1 of 2

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
METALS (mg/kg)
ALUMINUM 7700 1980 J 2730 J 2430 J 209 J 3770 J 2060 J 2690 J 1730 J 1209.5 689 J 4000 J 4070 J
ANTIMONY 3.1 0.08 U 0.06 U 0.06 U 0.06 U 0.07 U 0.06 U 0.15 J 0.08 J 0.055 0.06 U 0.08 J 0.07 U
ARSENIC 0.39 0.54 J 0.64 J 0.66 J 0.56 J 0.82 0.74 0.59 J 0.81 J 0.745 0.68 0.58 J 0.8 J
BARIUM 1500 7.4 J 6.3 J 8.5 J 4.8 J 7.9 J 4.8 J 10.4 J 19.2 J 13.25 7.3 J 11 J 7.2 J
BERYLLIUM 16 0.05 J 0.06 J 0.09 J 0.02 U 0.07 J 0.03 J 0.12 J 0.15 J 0.08 0.02 U 0.09 J 0.06 J
CADMIUM 7 0.7 J 0.37 J 0.78 J 0.05 J 0.06 J 0.05 J 0.26 J 15.8 J 9.7 3.6 J 1.2 J 0.14 J
CALCIUM NC 3420 1630 11400 766 16000 5870 61000 8340 6680 5020 6550 987
CHROMIUM 0.29 4.7 J 3.4 J 6.7 J 0.64 U 4.1 J 2.6 J 5.5 J 28.9 J 15.75 2.6 J 6.7 J 4.5 J
COBALT 2.3 0.21 J 0.13 J 0.29 J 0.03 U 0.18 J 0.08 J 0.35 J 1.3 J 0.7 0.1 J 0.39 J 0.17 J
COPPER 310 4.1 3.2 7.2 1.8 J 4.1 1.8 J 3.9 24.4 25.1 25.8 5.2 4.2
IRON 5500 615 J 1040 J 1470 J 193 J 1010 J 396 J 710 J 2320 J 1580 840 J 1010 J 1860 J
LEAD 400 22.5 J 14 J 47.9 J 4.9 J 5.4 J 3.2 J 9.3 J 136 J 76.95 17.9 J 30.4 J 9.6 J
MAGNESIUM NC 117 J 136 J 200 J 26 J 274 J 128 J 743 J 451 J 261.55 72.1 J 232 J 160 J
MANGANESE 180 9.8 14.2 25.6 6.7 10.7 6.8 23 70.7 62.15 53.6 17.9 13.8
MERCURY 0.78 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.07 0.055 0.04 0.03 U 0.04 U
NICKEL 150 1.3 J 1.1 J 1.5 J 0.12 U 1 J 0.74 J 1.7 J 3.9 J 2.36 0.82 J 1.9 J 1.2 J
SILVER 39 0.03 U 0.02 U 0.03 J 0.02 U 0.03 U 0.02 U 0.03 U 0.08 J 0.045 0.02 U 0.03 J 0.07 J
VANADIUM 39 2.1 J 3 4 0.81 J 4.4 2.1 J 7 10 7 4 3.9 5.3
ZINC 2300 24.8 J 24.7 J 31.4 J 1.7 J 14.9 J 6.6 J 21.2 J 623 J 368.5 114 J 42.3 J 12.9 J
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS NC 72 86 82 95 86 82 83 93 93 93 80 86
PETROLEUM HYDROCARBONS (mg/kg)
TPH (C08-C40) 340 250 210 140 100 28 29 72 230 210 190 200 30
POLYCYCLIC	AROMATIC	HYDROCARBONS	(µg/kg)
1-METHYLNAPHTHALENE 3100 6.7 J 8.9 J 10 J 1.8 U 1.9 U 1.9 U 7.2 J 5.9 J 4.75 3.6 J 3.2 J 2 U
2-METHYLNAPHTHALENE 8500 7.8 J 5.4 J 13 J 2.3 U 2.5 U 2.5 U 3.5 J 5.7 J 4.15 2.6 J 3 J 2.5 U
ACENAPHTHENE 2100 17 J 68 25 4 J 1.7 U 1.7 U 37 18 J 15.5 13 J 8.7 J 1.7 U
ACENAPHTHYLENE 27000 2.9 J 1.4 U 6.3 J 11 J 1.4 U 1.3 U 1.4 U 2.3 J 2.55 2.8 J 3.8 J 1.4 U
ANTHRACENE 2500000 12 J 57 12 J 6.6 J 2.8 J 1.3 U 74 13 J 15.5 18 J 7.9 J 1.4 U
BAP EQUIVALENT-HALFND 15 134.47 446.02 257.03 234.88 53.712 17.1561 248.08 165.82 173.315 180.81 145.379 7.6714
BENZO(A)ANTHRACENE 150 68 280 J 130 110 J 32 4 J 230 82 96 110 72 J 2.5 J
BENZO(A)PYRENE 15 87 300 170 150 35 11 J 160 110 115 120 93 J 5 J
BENZO(B)FLUORANTHENE 150 150 430 280 240 52 15 J 260 190 190 190 160 J 6.9 J
BENZO(G,H,I)PERYLENE 1700000 69 130 100 99 18 J 9.4 J 67 67 68.5 70 78 J 5.4 J
BENZO(K)FLUORANTHENE 1500 57 170 86 76 18 J 5 J 88 60 64.5 69 49 3.6 U
CHRYSENE 15000 100 320 170 120 32 6.1 J 200 120 120 120 89 J 3.4 J
DIBENZO(A,H)ANTHRACENE 15 15 J 49 30 34 6.9 J 2.8 J 26 18 J 19 20 J 19 J 2.1 U
FLUORANTHENE 1200000 200 640 340 150 58 7.7 J 660 250 275 300 150 J 5.5 J
FLUORENE 160000 10 J 46 16 J 3.3 U 3.6 U 3.6 U 27 14 J 11.35 8.7 J 6 J 3.7 U

2.5 2.5 2.5 2.5
0.5 0.5 0.50.50.5

2.5 2.5 2.5 2.5 2.5 2.5 2.52.5
0.5 0.5 0.5 0.5 0.5 0.5 0.5
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TABLE 5-2

SUMMARY OF DETECTIONS FROM PHASE II SOIL ANALYTICAL RESULTS
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Page 2 of 2

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
POLYCYCLIC	AROMATIC	HYDROCARBONS	(µg/kg)
INDENO(1,2,3-CD)PYRENE 150 100 J 240 150 J 150 J 32 J 14 J 120 J 99 J 99.5 100 J 96 J 6.6 J
NAPHTHALENE 1200 15 J 6.3 J 33 2.7 U 2.9 U 2.9 U 3 U 13 J 8 3 J 4 J 3 U
PHENANTHRENE 250000 150 360 J 200 40 J 9.9 J 2.2 J 360 J 160 145 130 76 J 2.2 J
PYRENE 880000 140 390 J 220 110 J 34 6 J 350 J 160 180 200 120 J 3.9 J
SEMIVOLATILES (µg/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 35000 130 U 110 U 120 U 100 U 110 U 110 U 220 J 100 U 140 230 J 120 U 110 U
VOLATILES (µg/kg)
TETRACHLOROETHENE 30 1.4 U 1.2 U 1.3 U 1.2 U 1.3 U 1.4 U 7.2 2.6 J 2.35 2.1 J 3.5 J 1.2 U

Notes:
mg/kg = milligram per kilogram
µg/kg = microgram per kilogram
nc = no criteria
J = estimated value
U = undetected value
Shaded cells indicate an exceedance of the PSL

0.5 0.5 0.5 0.5 0.5 0.5
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0.5 0.5 0.5 0.5 0.5 0.5
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2.5 2.5 2.5
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JAX45-SB05
METALS   (MG/KG)
ARSENIC                  0.54 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    134.47
BENZO(A)PYRENE           87

JAX45-SB06
METALS   (MG/KG)
ARSENIC                  0.64 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    446.02
BENZO(A)ANTHRACENE       280 J
BENZO(A)PYRENE           300
BENZO(B)FLUORANTHENE     430
DIBENZO(A,H)ANTHRACENE   49
INDENO(1,2,3-CD)PYRENE   240

JAX45-SB07
METALS   (MG/KG)
ARSENIC                  0.66 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    257.03
BENZO(A)PYRENE           170
BENZO(B)FLUORANTHENE     280
DIBENZO(A,H)ANTHRACENE   30

JAX45-SB08
METALS   (MG/KG)
ARSENIC                  0.56 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    234.88
BENZO(A)PYRENE           150
BENZO(B)FLUORANTHENE     240
DIBENZO(A,H)ANTHRACENE   34

JAX45-SB09
METALS   (MG/KG)
ARSENIC                  0.82
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    53.71
BENZO(A)PYRENE           35

JAX45-SB10
METALS   (MG/KG)
ARSENIC                  0.74
BAP EQUIVALENT-HALFND    17.16

JAX45-SB11
METALS   (MG/KG)
ARSENIC                  0.59 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    248.08
BENZO(A)ANTHRACENE       230
BENZO(A)PYRENE           160
BENZO(B)FLUORANTHENE     260
DIBENZO(A,H)ANTHRACENE   26

JAX45-SB12
METALS   (MG/KG)
ARSENIC                  0.81 J
CADMIUM                  15.8 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    165.82
BENZO(A)PYRENE           110
BENZO(B)FLUORANTHENE     190
DIBENZO(A,H)ANTHRACENE   18 J
JAX45-SB12-DUP
METALS   (MG/KG)
ARSENIC                  0.68
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    180.81
BENZO(A)PYRENE           120
BENZO(B)FLUORANTHENE     190
DIBENZO(A,H)ANTHRACENE   20 J

JAX45-SB13
METALS   (MG/KG)
ARSENIC                  0.58 J
PAHs  (UG/KG)
BAP EQUIVALENT-HALFND    145.38
BENZO(A)PYRENE           93 J
BENZO(B)FLUORANTHENE     160 J
DIBENZO(A,H)ANTHRACENE   19 J

JAX45-SB14
METALS   (MG/KG)
ARSENIC                  0.8 J
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Petroleum Hydrocarbons 

TPH (C08-C40) was not detected in any soil sample at a concentration that was in excess of the PSL (see 

Table 5-2). 

PAHs 

One or more of the individual PAHs benzo(a)anthracene, BAP, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene exceeded applicable PSLs at 8 of the 10 sample 

locations (see Table 5-2 and Figure 5-2).  The calculated BAP equivalent, which represents the 

risk-based sum of the seven carcinogenic PAHs (cPAHs), was exceeded at 9 of the 10 soil sample 

locations. 

SVOCs 

No SVOCs were detected in any of the soil samples at a concentration that exceeded applicable PSLs 

(see Table 5-2). 

VOCs 

No VOCs were detected in any of the soil samples at a concentration that exceeded applicable PSLs (see 

Table 5-2). 

5.3.3 Phase II – Groundwater Sample Results 

The Phase II groundwater sampling was performed from June 20 through June 23, 2011 (see Figure 4-3).  

A summary of detections is presented in Table 5-3 and a tag map showing detections above PSLs is 

presented on Figure 5-3.  A summary of the complete analysis is presented in Table E-3 of Appendix E.  

The frequency of VOC Detections by depth is provided on Table 5-4. 
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SUMMARY OF DETECTIONS FROM PHASE II GROUNDWATER ANALYTICAL RESULTS
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
DEPTH
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
1,1-DICHLOROETHANE 2.4 7.9 4.2 6.8 0.21 U 4.2 2 0.21 U 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 7 56 40 67 0.35 U 6.5 3.2 0.44 J 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 280 0.15 U 0.15 U 0.15 U 0.15 U 0.36 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 47 37 65 0.2 U 3.2 1.6 0.2 U 0.2 U 0.2 U 0.2 U
2-BUTANONE 4200 1.3 U 1.3 U 1.3 U 1.3 U 1.3 UJ 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
ACETONE 6300 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ 3.3 J 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ
BENZENE 0.39 0.34 J 0.76 J 0.36 J 0.26 U 0.41 J 0.32 J 0.26 U 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE 700 0.38 J 0.25 U 0.35 J 0.25 U 0.56 J 0.46 J 2.8 0.42 J 0.25 U 0.25 U
CARBON TETRACHLORIDE 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.95 J 54 860 0.22 U 0.22 U 0.22 U
CHLOROFORM 0.19 0.32 U 0.32 U 0.32 U 0.32 U 5.8 500 900 2.8 0.32 U 0.32 U
CHLOROMETHANE 2.7 0.36 U 0.36 U 0.36 U 0.36 U 0.62 J 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
CIS-1,2-DICHLOROETHENE 2.8 150 46 34 0.21 U 43 21 0.21 U 0.36 J 0.53 J 0.53 J
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.4 J 0.3 U 0.3 U 0.3 U
METHYLENE CHLORIDE 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.7 J 6.1 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 5.4 13 0.4 U 0.4 U 0.4 U
TOLUENE 40 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 1.3 4.6 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 6.2 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 86 7.7 0.64 J 0.25 U 0.25 U 4.2 1.4 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 0.26 4.7 21 46 0.28 U 24 11 0.4 J 0.28 U 0.28 U 0.28 U
VINYL CHLORIDE 0.015 5.5 1.1 J 0.54 J 0.25 U 2.9 1.2 J 0.25 U 0.25 U 0.25 U 0.25 U

JAX45-DPT14
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JAX-45-DPT12-12-
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JAX-45-DPT12-40-
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06202011
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06202011

JAX-45-DPT13-20-
06202011

JAX-45-DPT13-40-
06202011

JAX-45-DPT13-60-
06202011

JAX-45-DPT14-12-
06202011

JAX-45-DPT14-12-
06202011-AVG

20110620 20110620 20110620 20110620 20110620 20110620 20110620 20110620 20110620
40-44 60-64 12-16 12-1612-16 20-24 40-44 60-64 12-16 20-24
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NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
DEPTH
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
1,1-DICHLOROETHANE 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 7 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-BUTANONE 4200 1.3 U 1.3 U 1.3 U 1.3 U 1.3 UJ 1.3 UJ 6.6 J 1.3 UJ 1.3 UJ 1.3 UJ
ACETONE 6300 2.2 UJ 2.8 J 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ 3.7 J 2.2 UJ 2.7 J 2.2 UJ
BENZENE 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE 700 0.31 J 0.41 J 0.25 U 0.25 U 0.25 U 0.65 J 0.25 U 0.25 U 0.25 U 0.54 J
CARBON TETRACHLORIDE 0.39 0.22 U 0.22 U 0.22 U 0.31 J 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
CHLOROMETHANE 2.7 0.52 J 0.44 J 1.1 J 1.1 J 0.36 U 0.46 J 0.36 U 0.43 J 0.4 J 0.36 U
CIS-1,2-DICHLOROETHENE 2.8 0.55 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
METHYLENE CHLORIDE 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 40 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 0.26 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.33 J
VINYL CHLORIDE 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

60-64 12-16 20-2460-64 12-16 20-24 40-44
20110621 20110621

12-16 20-24 40-44
2011062120110620 20110621 20110621 2011062120110620 20110620 20110620
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06202111
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06202011
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JAX-45-DPT15-20-
06202111
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06202111
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06202111

JAX-45-DPT16-12-
06202111PSL
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JAX-45-DPT14-20-
06202011
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06202011
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NAVAL AIR STATION JACKSONVILLE
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
DEPTH
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
1,1-DICHLOROETHANE 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 7 0.35 U 0.35 U 0.35 U 3 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-BUTANONE 4200 6.5 J 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ
ACETONE 6300 3.3 J 2.2 UJ 2.2 UJ 2.2 UJ 2.8 J 2.2 UJ 4.2 J 3.2 J 3 J 3 J
BENZENE 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE 700 0.43 J 0.35 J 0.78 J 0.44 J 0.25 U 0.42 J 1.9 0.32 J 0.34 J 0.34 J
CARBON TETRACHLORIDE 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
CHLOROMETHANE 2.7 0.36 U 0.36 U 0.36 U 0.36 U 1.1 J 0.6 J 0.36 U 0.48 J 0.36 U 0.36 U
CIS-1,2-DICHLOROETHENE 2.8 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.24 J 0.21 U 0.21 U
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
METHYLENE CHLORIDE 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 40 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 0.26 0.28 U 0.28 U 0.71 J 8 0.28 U 0.28 U 0.28 U 1.7 0.42 J 0.42 J
VINYL CHLORIDE 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

PSL

JAX45-DPT17
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
DEPTH
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE 53000 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 U
1,1-DICHLOROETHANE 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 7 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-BUTANONE 4200 1.3 UJ 1.3 UJ 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
ACETONE 6300 2.8 J 2.2 UJ 3.3 U 3.1 U 3.2 U 3.2 U 3.1 J 3.1 U 4.1 U 5.7 U
BENZENE 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE 700 0.25 U 0.25 U 0.33 J 0.6 J 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.4 J
CARBON TETRACHLORIDE 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
CHLOROMETHANE 2.7 0.36 U 0.42 J 0.36 U 0.77 J 0.36 U 0.36 U 0.36 U 0.36 U 0.65 J 0.36 U
CIS-1,2-DICHLOROETHENE 2.8 0.25 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U
METHYLENE CHLORIDE 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 40 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 0.26 0.87 J 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U
VINYL CHLORIDE 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

JAX-45-DPT19-20-
06222011

JAX-45-DPT20-20-
06222011PSL

JAX45-DPT18 JAX45-DPT19

JAX-45-DPT18-40-
06202111-D

JAX-45-DPT18-60-
06202111

JAX-45-DPT19-12-
06222011

JAX-45-DPT19-40-
06222011

JAX-45-DPT19-40-
06222011-AVG

JAX-45-DPT19-40-
06222011-D

JAX-45-DPT19-60-
06222011

JAX-45-DPT20-12-
06222011

20110621 20110621 20110622 20110622 20110622 20110622 20110622 20110622 20110622 20110622
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
DEPTH
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 UJ 0.31 U 0.31 UJ
1,1-DICHLOROETHANE 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 7 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-BUTANONE 4200 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
ACETONE 6300 4.4 U 4.4 U 4.4 U 2.2 U 3.5 U 2.6 U 4.8 U 2.9 U
BENZENE 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE 700 0.42 J 0.42 J 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ
CARBON TETRACHLORIDE 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
CHLOROMETHANE 2.7 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.5 J
CIS-1,2-DICHLOROETHENE 2.8 0.21 U 0.21 U 0.21 U 0.21 U 0.96 J 0.21 U 0.21 U 0.21 U
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 UJ 0.3 U 0.3 UJ
METHYLENE CHLORIDE 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 40 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 0.26 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 1.7 0.28 U
VINYL CHLORIDE 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

PSL

JAX45-DPT21

JAX-45-DPT20-40-
06222011

JAX-45-DPT20-40-
06222011-AVG
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06222011-D
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TABLE 5-3
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE
DEPTH
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 0.24 0.53 J 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE 53000 110 0.31 U 0.31 U 0.31 U
1,1-DICHLOROETHANE 2.4 44 14 2.1 0.21 U
1,1-DICHLOROETHENE 7 260 130 20 0.35 U
1,2-DICHLOROBENZENE 280 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 0.15 280 88 16 0.2 U
2-BUTANONE 4200 1.3 U 1.3 U 1.3 U 1.3 U
ACETONE 6300 2.2 UJ 4.5 U 2.2 UJ 2.2 UJ
BENZENE 0.39 1.5 0.52 J 0.26 U 0.26 U
CARBON DISULFIDE 700 0.25 U 0.63 J 0.25 U 0.25 U
CARBON TETRACHLORIDE 0.39 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 0.19 0.32 U 0.32 U 0.32 U 0.32 U
CHLOROMETHANE 2.7 0.36 U 0.36 U 0.44 J 0.36 U
CIS-1,2-DICHLOROETHENE 2.8 800 320 11 0.21 U
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 U
METHYLENE CHLORIDE 4.7 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 0.072 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 40 0.27 U 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 86 3.6 10 0.6 J 0.25 U
TRICHLOROETHENE 0.26 58 5.8 19 0.28 U
VINYL CHLORIDE 0.015 1.6 J 0.73 J 0.25 U 0.25 U
Notes:
NC = no criteria
J = estimated value
U = undetected value
Shaded cells indicate an exceedance of the PSL.

PSL

JAX45-DPT22

JAX-45-DPT22-12-
06232011

JAX-45-DPT22-20-
06232011

JAX-45-DPT22-40-
06232011

JAX-45-DPT22-60-
06232011

20110623 20110623 20110623 20110623
12-16 20-24 40-44 60-64
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DPT12
12 - 16
1,1-DICHLOROETHANE       7.9
1,1-DICHLOROETHENE       56
1,2-DICHLOROETHANE       47
CIS-1,2-DICHLOROETHENE   150
TRICHLOROETHENE          4.7
VINYL CHLORIDE           5.5
20 - 24
1,1-DICHLOROETHANE       4.2
1,1-DICHLOROETHENE       40
1,2-DICHLOROETHANE       37
BENZENE                  0.76 J
CIS-1,2-DICHLOROETHENE   46
TRICHLOROETHENE          21
VINYL CHLORIDE           1.1 J
40 - 44
1,1-DICHLOROETHANE       6.8
1,1-DICHLOROETHENE       67
1,2-DICHLOROETHANE       65
CIS-1,2-DICHLOROETHENE   34
TRICHLOROETHENE          46
VINYL CHLORIDE           0.54 J
60 - 64
NO EXCEEDANCES

DPT13
12 - 16
1,1-DICHLOROETHANE       4.2
1,2-DICHLOROETHANE       3.2
BENZENE                  0.41 J
CARBON TETRACHLORIDE     0.95 J
CHLOROFORM               5.8
CIS-1,2-DICHLOROETHENE   43
TRICHLOROETHENE          24
VINYL CHLORIDE           2.9
20 - 24
CARBON TETRACHLORIDE     54
CHLOROFORM               500
TETRACHLOROETHENE        5.4
TRICHLOROETHENE          11
VINYL CHLORIDE           1.2 J
40 - 44
CARBON TETRACHLORIDE     860
CHLOROFORM               900
METHYLENE CHLORIDE       6.1
TETRACHLOROETHENE        13
60 - 64
CHLOROFORM               2.8

DPT14
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT15
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT16
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT17
12 - 16
TRICHLOROETHENE          0.71 J
20 - 24
TRICHLOROETHENE          8
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT18
12 - 16
NO EXCEEDANCES
20 - 24
TRICHLOROETHENE          1.7
40 - 44 
NO EXCEEDANCE
40 - 44 (DUP)
TRICHLOROETHENE          0.87 J
60 - 64
NO EXCEEDANCES

DPT19
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT20
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT21
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
TRICHLOROETHENE          1.7
60 - 64
NO EXCEEDANCES

DPT22
12 - 16
1,1,2-TRICHLOROETHANE    0.53 J
1,1-DICHLOROETHANE       44
1,1-DICHLOROETHENE       260
1,2-DICHLOROETHANE       280
BENZENE                  1.5
CIS-1,2-DICHLOROETHENE   800
TRICHLOROETHENE          58
VINYL CHLORIDE           1.6 J
20 - 24
1,1-DICHLOROETHANE       14
1,1-DICHLOROETHENE       130
1,2-DICHLOROETHANE       88
BENZENE                  0.52 J
CIS-1,2-DICHLOROETHENE   320
TRICHLOROETHENE          5.8
VINYL CHLORIDE           0.73 J
40 - 44
1,1-DICHLOROETHENE       20
1,2-DICHLOROETHANE       16
TRICHLOROETHENE          19
60 - 64
NO EXCEEDANCES
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TABLE 5-4 
 

FREQUENCY OF PHASE II VOC DETECTIONS EXCEEDING THE PSLs  
BY SAMPLE DEPTH INTERVAL 

REMEDIAL INVESTIGATION REPORT, PSC 45 
 NAVAL AIR STATION JACKSONVILLE 

JACKSONVILLE, FLORIDA 
 

Analyte 

Sample Depth Interval (in feet bgs) Frequency of 
Detections 

Exceeding the 
PSL 12 to 16 20 to 24 40 to 44 60 to 64 

1,1,2-TRICHLOROETHANE 1 0 0 0 1 

1,1-DICHLOROETHANE 3 2 1 0 6 

1,1-DICHLOROETHENE 2 2 2 0 6 

1,2-DICHLOROETHANE 3 2 2 0 7 

BENZENE 2 2 0 0 4 

CARBON TETRACHLORIDE 1 1 1 0 3 

CHLOROFORM 1 1 1 1 4 

CIS-1,2-DICHLOROETHENE 3 2 1 0 6 

METHYLENE CHLORIDE 0 0 1 0 1 

TETRACHLOROETHENE 0 1 1 0 2 

TRICHLOROETHENE 4 5 4 0 13 

VINYL CHLORIDE 3 3 1 0 7 
Frequency of any analyte exceeding PSL 23 21 15 1 60 
Number of analytes exceeding PSL 10 10 10 1   

 

Interpretation of Groundwater Data 

In general, VOCs are the dominant analytes detected in excess of the applicable PSLs in groundwater at 

PSC 45 (see Figures 5-1 and 5-3).  The impact to groundwater is primarily limited to the upper and 

intermediate layer of the surficial aquifer beneath PSC 45.  Only one analyte (chloroform at 2.8 µg/L) 

exceeded the applicable PSL in one location (JAX-45-DPT13) from a sample collected from the 60 to 64 

feet bgs sample depth interval (see Figure 5-3).  

 

A review of Figure 5-3 shows that some target analytes for the Phase II groundwater sampling event 

(i.e., VOCs) were detected above the applicable PSLs in 6 of the 11 sample locations.  Three of these 

locations (DPT 21, DPT 17, and 18) were similar in nature in that only trichloroethene was detected at low 

levels close the PSL value.  The three other locations (DPT 13, DPT 22, and DPT 12) were distinctively 

different with similar grouping of multiple constituents exceeding the PSLs.    

 

Based on the Phase II sampling events, the horizontal distribution of contaminants appears to be defined 

in all intervals to the northwest, west, and south of PSC 45.  However, the groundwater plume is not 

defined to the north and northeast.    
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A review of the Phase II data from the areas to the north and northeast (DPT 14, DPT 21, DPT 13, 

DPT 22, and DPT 12) shows that those results are distinctly different from the chemical profiles of other 

sampling locations at PSC 45.   For example carbon tetrachloride, chloroform, methylene chloride and 

trans-1,2-dichloroethene are not detected in the any of the sampling locations south of DPT 12.  These 

results suggests that a secondary source of contamination originating somewhere immediately north of 

PSC 45 is likely to be responsible for impacts to groundwater detected during this investigation of 

PSC 45. Based on review of this information, the Partnering Team determined that additional 

investigation into this possible second source area should be conducted as a separate site and that 

further investigation of the area to the north and northeast of PSC 45 is not warranted as part of the 

PSC 45 RI. 

 

A review of the data from other areas of PSC 45 shows that the chemical profile of samples from the two 

shallow wells was similar to each other, as was the chemical profile of the samples from the two deep 

wells (see Figure 5-1).  Organic compounds were detected in excess of the applicable PSLs in both the 

shallow site well (JAX45-B200-MW01S) and the shallow downgradient well (JAX45-B200-MW02S).  No 

analytes were detected in excess of the applicable PSL in the sample collected from the deep site well 

(JAX45-B200-MW01D), while one organic compound (BAP) was detected in excess of the applicable 

PSLs in the sample collected from the deep downgradient well (JAX45-B200-MW02D).  

 

The horizontal extent of contamination is influenced by the differences in two key hydrogeological factors. 

First, there are slight differences in groundwater flow direction that is exhibited in the upper and 

intermediate layers of the surficial aquifer (see Figures 2-7 and 2-8).  In the area of PSC 45, groundwater 

in the upper layer initially flows in a southeastern direction and then turns more sharply to the south.  This 

groundwater flow pattern appears to be intercepted by nearby stormwater drains (see Figure 2-7 and 

Appendix B).  Groundwater in the intermediate layer flows in an east-to-southeast direction.  

 

Second, a key hydrogeological factor influencing the horizontal extent of contamination is the difference in 

groundwater velocity.  The groundwater velocity in the upper layer of the surficial aquifer averaged about 

2 feet per year. Groundwater flow velocity in the intermediate layer associated with PSC 45 is about 

35 feet per year.  The groundwater flow velocity in the intermediate layer is higher than in the upper layer 

because the horizontal hydraulic gradients are higher in intermediate layer than they are in the upper 

layer (USGS, 1998). 

 

The areal extent of contamination is influenced by how groundwater flows in the upper layer and the 

intermediate layer of the surficial aquifer (see Figures 2-7, 2-8, and 5-4).  Contaminated groundwater in 

the upper layer of the surficial aquifer appears to be discharging into a stormwater drainage system that 
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DPT12
12 - 16
1,1-DICHLOROETHANE       7.9
1,1-DICHLOROETHENE       56
1,2-DICHLOROETHANE       47
CIS-1,2-DICHLOROETHENE   150
TRICHLOROETHENE          4.7
VINYL CHLORIDE           5.5
20 - 24
1,1-DICHLOROETHANE       4.2
1,1-DICHLOROETHENE       40
1,2-DICHLOROETHANE       37
BENZENE                  0.76 J
CIS-1,2-DICHLOROETHENE   46
TRICHLOROETHENE          21
VINYL CHLORIDE           1.1 J
40 - 44
1,1-DICHLOROETHANE       6.8
1,1-DICHLOROETHENE       67
1,2-DICHLOROETHANE       65
CIS-1,2-DICHLOROETHENE   34
TRICHLOROETHENE          46
VINYL CHLORIDE           0.54 J
60 - 64
NO EXCEEDANCES

DPT13
12 - 16
1,1-DICHLOROETHANE       4.2
1,2-DICHLOROETHANE       3.2
BENZENE                  0.41 J
CARBON TETRACHLORIDE     0.95 J
CHLOROFORM               5.8
CIS-1,2-DICHLOROETHENE   43
TRICHLOROETHENE          24
VINYL CHLORIDE           2.9
20 - 24
CARBON TETRACHLORIDE     54
CHLOROFORM               500
TETRACHLOROETHENE        5.4
TRICHLOROETHENE          11
VINYL CHLORIDE           1.2 J
40 - 44
CARBON TETRACHLORIDE     860
CHLOROFORM               900
METHYLENE CHLORIDE       6.1
TETRACHLOROETHENE        13
60 - 64
CHLOROFORM               2.8

DPT14
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT15
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT16
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT17
12 - 16
TRICHLOROETHENE          0.71 J
20 - 24
TRICHLOROETHENE          8
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT18
12 - 16
NO EXCEEDANCES
20 - 24
TRICHLOROETHENE          1.7
40 - 44
NO EXCEEDANCES
40 - 44 (DUP)
TRICHLOROETHENE          0.87 J
60 - 64
NO EXCEEDANCES

DPT19
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT20
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
NO EXCEEDANCES
60 - 64
NO EXCEEDANCES

DPT21
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES
40 - 44
TRICHLOROETHENE          1.7
60 - 64
NO EXCEEDANCES

DPT22
12 - 16
1,1,2-TRICHLOROETHANE    0.53 J
1,1-DICHLOROETHANE       44
1,1-DICHLOROETHENE       260
1,2-DICHLOROETHANE       280
BENZENE                  1.5
CIS-1,2-DICHLOROETHENE   800
TRICHLOROETHENE          58
VINYL CHLORIDE           1.6 J
20 - 24
1,1-DICHLOROETHANE       14
1,1-DICHLOROETHENE       130
1,2-DICHLOROETHANE       88
BENZENE                  0.52 J
CIS-1,2-DICHLOROETHENE   320
TRICHLOROETHENE          5.8
VINYL CHLORIDE           0.73 J
40 - 44
1,1-DICHLOROETHENE       20
1,2-DICHLOROETHANE       16
TRICHLOROETHENE          19
60 - 64
NO EXCEEDANCES200
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runs west to east along Albermarle Avenue (see Figure 2-7), prior to joining with storm sewers to the 

south that enter into OU 3.  OU 3 is being addressed under a separate effort.  Part of that evaluation 

includes water entering into storm sewers down gradient of PSC 45.  As a result, any potential impact to 

receptors resulting from contaminants entering the storm sewer at PSC 45 will be addressed as part of 

this separate effort.   Considerable investigation and monitoring results of the storm sewer and outfalls is 

included in the RI Addendum currently being prepared for OU 3. 

 

Contaminated groundwater in the intermediate layer of the surficial aquifer appears to be following the 

flowpaths shown on Figure 2-8 that present an eastern-southeastern vector with groundwater associated 

with PSC 45 ultimately discharging into the St. Johns River.  The USGS estimates groundwater flow 

velocity in the intermediate layer to be approximately about 35 feet per year (USGS, 1998).  It would take 

approximately 80 years for groundwater in the intermediate layer under PSC 45 to discharge into the 

St. Johns River as the site is approximately 2,800 feet from the St. Johns River (2,800 feet divided by 

35 feet per year equals 80 years). 
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6.0 CHEMICAL FATE AND TRANSPORT 

Knowledge of a contaminant's potential to migrate and persist in an environmental medium is important 

when evaluating the potential for a chemical to elicit an adverse human health or ecological effect.  This 

section contains information on the chemical properties and degradation potential of site contaminants, 

environmental conditions of the site and hydrological considerations that have a possible impact on 

contaminant fate and transport.  Section 6.1 contains a general discussion of the various chemical and 

physical properties of contaminants detected at PSC 45.  These include the following groups of site 

contaminants: VOCs, including monocyclic aromatics and halogenated aliphatics; SVOCs, including 

PAHs, phthalate esters, and 1,1-biphenyl; and inorganics (metals).   

 

In Section 5.0, a few chemicals were identified as exceeding risk-based screening levels (and established 

facility background levels for metals) in two different environmental media – soil and groundwater (see 

Tables 5-1, 5-2, and 5-3).  Many of these chemicals were only detected in a few samples in one medium 

at concentrations exceeding criteria.  In general, detections of target analytes above the corresponding 

PSL, thus being identified as a chemical of potential concern (COPC) were limited to some metals and 

some site-related PAHs and VOCs.  The emphasis of this section is to describe the fate and transport of 

COPCs with an emphasis on those contaminants that are most important based on risk to human health 

and the environment.  It is expected that minor site contaminants would exhibit the same fate and 

transport as the major site contaminants with similar chemical and physical characteristics.  

 

6.1 CHEMICAL AND PHYSICAL PROPERTIES AFFECTING SITE CONTAMINANT MOBILITY 

Table 6-1 presents the physical and chemical properties of organic site contaminants identified in 

Section 5.0.  These properties can be used to estimate the environmental mobility and fate of site 

contaminants.  The properties that are discussed include the following: 

 

• Specific gravity 

• Vapor pressure 

• Water solubility  

• Henry’s Law Constant 

• Octanol/water partition coefficient (Kow) 

• Organic carbon partition coefficient (Koc) 

• Soil-water distribution coefficient (Kd) 

• Bioconcentration factor (BCF) 

• Mobility index (MI) 

• Inorganic site contaminants 

 



TABLE 6-1

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC SITE CONTAMINANTS
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Chemical
Specific Gravity(1) 

(@ 20/4°C)(2)

Vapor Pressure (mm 

Hg @ 20°C)(1)

Water Solubility 

(mg/L @ 20°C)(1)

Octanol/Water 
Partition Coefficient 

(unitless)(1)

Organic Carbon 
Partition Coefficient 

(unitless)(1)

Kd Distribution 

Coefficient 

(unitless)(1)

log Kow
(1) Henry's Law Constant 

(atm-m3/mole)(1)

Bioconcentration 

Factor (L/kg)(1)

Mobility Index log 
[(solubility *VP)/Koc]

VOCs - Monocyclic Aromatics
1,4-Dichlorobenzene 1.2 (55°C) 1.7E+00 8.1E+01 3.60E+03 1.70E+03 57 3.4E+00 2.4E-03 1.8E+03 -1.09
Benzene 0.88 9.5E+01 1.8E+03 1.35E+02 6.50E+01 22 2.1E+00 5.6E-03 1.0E+04 3.42
Ethylbenzene 0.86 (25°C) 9.6E+00 1.7E+02 2.20E+03 1.10E+03 68 3.2E+00 7.9E-03 NA 0.17
Isopropylbenzene 0.90 (25°C) 4.5E+00 6.1E+01 NA NA 110 3.7E+00 1.2E-02 NA NA
Total Xylenes 0.86 (25°C) 8.0E+00 1.1E+02 NA NA 58 3.2E+00 6.6E-03 NA NA
VOCs - Halogenated Aliphatics
1,1,2-Trichloroethane 1.4 2.3E+01 4.6E+03 1.17E+02 5.60E+01 9.2 1.9E+00 8.2E-04 NA 3.28
1,1-Dichloroethane 1.2 2.3E+02 5.0E+03 6.30E+01 3.00E+01 4.8 1.8E+00 5.6E-03 NA 4.58
1,1-Dichloroethene 1.2 6.0E+02 2.4E+03 1.35E+02 6.50E+01 4.8 2.1E+00 2.6E-02 NA 4.35
1,2-Dichloroethane 1.2 (25°C) 7.9E+01 8.6E+03 3.00E+01 1.40E+01 6 1.5E+00 1.2E-03 2.0E+00 4.69
Carbon tetrachloride 1.6 1.2E+02 7.9E+02 9.12E+02 4.39E+02 6.7 2.8E+00 2.8E-02 3.0E+02 2.33
Chloroform 1.5 (25°C) 2.0E+02 8.0E+03 NA NA 4.8 2.0E+00 3.7E-03 6.9E+02 NA
cis-1,2-Dichloroethene 1.3 2.0E+02 6.4E+03 NA NA 6 2.0E+00 4.1E-03 NA NA
Methylene chloride 1.3 (25°C) 4.4E+02 1.3E+04 1.82E+01 8.80E+00 3.3 1.3E+00 3.3E-03 5.8E+02 5.81
Tetrachloroethene 1.6 1.9E+01 2.1E+02 7.59E+02 3.64E+02 14 3.4E+00 1.8E-02 4.0E+02 1.04
Trichloroethene 1.5 6.9E+01 1.3E+03 2.63E+02 1.26E+02 9.2 2.4E+00 9.9E-03 1.7E+01 2.85
Vinyl chloride 0.91 3.0E+03 8.8E+03 1.70E+01 8.20E+00 3.3 1.6E+00 2.8E-02 NA 6.51
PAHs
1-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene 1.0 5.5E-02 2.5E+01 NA NA 380 3.9E+00 5.2E-04 2.4E+04 5.70
Benzo(a)anthracene 1.274 1.1E-07 9.4E-03 4.1E+05 2.0E+05 NA 5.7E+00 3.4E-06 1.0E+04 -14.29
Benzo(a)pyrene 1.351 5.0E-09 1.6E-03 1.15E+06 5.5E+06 NA 6.0E+00 1.1E-06 9.6E+05 -17.84
Benzo(a)pyrene Equivalents NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA 5.0E-07 1.2E-03 (25°C) 1.15E+06 5.5E+05 NA 6.6E+00 1.2E-05 1.4E+05 -15.31
Benzo(g,h,i)perylene NA 1.0E-10 2.6E-04 3.20E+06 1.6E+06 NA 6.6E+00 1.4E-07 2.8E+04 -19.79
Benzo(k)fluoranthene NA 2.0E-09 8.0E-04 1.15E+06 5.5E+05 NA 6.1E+00 8.3E-07 2.0E+05 -17.54
Chrysene 1.274 6.2E-09 6.0E-03 4.1E+05 2.0E+05 NA 5.7E+00 9.5E-05 6.5E+02 -15.73
Dibenzo(a,h)anthracene NA 1.0E-10 2.5E-03 6.9E+06 3.3E+06 NA 6.5E+00 1.5E-08 5.0E+04 -19.12
Indeno(1,2,3-cd)pyrene NA 1.0E-10 2.2E-05 3.2E+06 1.6E+06 NA 6.6E+00 1.6E-06 NA -20.86
Naphthalene 1.0 8.5E-02 3.1E+01 1.95E+03 9.40E+02 230 3.3E+00 4.4E-04 1.2E+03 -2.55
Phthalate Esters
bis(2-Ethylhexyl) phthalate 0.98 (25°C) 6.8E-08 3.4E-01 4.1E+09 2.0E+09 NA 5.1E+00 1.0E-07 6.5E+03 -7.50
Miscellaneous SVOCs
1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA

Notes:
NA = not available atm-m3/mole = atmosphere cubic meter per mole 
oC = degree Celsius Koc = Organic carbon partition coefficient VP = vapor pressure L/kg = liters per kilogram
Kow = Octanol/water partition coefficient
1    Sources of information, in order of preference:
      USEPA, 2012c.  Superfund Chemical Data Matrix.  Website: http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm visited on December 14, 2012.
      USEPA, 1992.  Handbook for RCRA Groundwater Monitoring Constituents:Chemical and Physical Properties.
      Mabey et al., 1982.  Aquatic Fate Process Data for Organic Priority Pollutants.
2     (20/4oC) indicates that density of the chemical was measured at 20oC, whereas, density of water was measured at 4oC.  Numbers in parentheses indicate that densities were measured at other given temperatures.
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Literature values for water solubility, Kow, Koc, vapor pressure, Henry’s Law constant, BCF, MI, and 

specific gravity are presented for each organic site contaminant, when available, in Table 6-1.  Calculated 

values, which were obtained using approximation methods, are presented when literature values are not 

available and the values could be computed.  A discussion of the environmental significance of each of 

these parameters follows. 

 

6.1.1 Specific Gravity 

Specific gravity is the ratio of the density of a given volume of pure chemical at a specified temperature 

(usually 20 degrees Celsius [°C]) to the density of the same volume of water at a given temperature 

(usually 4°C).  Its primary use is to determine whether a chemical will have a tendency to float or sink in 

water if it is present as a pure chemical or at very high concentrations.  Chemicals with a specific gravity 

greater than 1, including halogenated aliphatic compounds and PAHs, will tend to sink if present as a pure 

liquid.  If a large enough spill of these compounds occurs, these chemicals may migrate as a bulk liquid 

and will mix with or sink into the aquifer.  Chemicals with a specific gravity less than 1, including 

monocyclic aromatics, will tend to float.  If a large enough spill of these compounds occurs, these 

chemicals will migrate through the soil as a bulk liquid, but instead of going into solution, the majority of 

the release may remain a discrete layer on the water table surface.   

 

This physical characteristic becomes important only when the chemicals are at very high concentrations 

and are liquid when they are in pure phase.  At PSC 45, no analytes were detected at sufficiently high 

concentrations to speculate that they may currently be present, or may have been present in the past, in 

soil or groundwater as dense non-aqueous phase liquids.   

 

6.1.2 Vapor Pressure 

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water.  

It is of primary importance at environmental interfaces, such as surface soil/air and surface water/air.  

Volatilization from stream sediments could also be significant under low-flow conditions (e.g., during 

summer months and drought conditions) when sediments are exposed to the atmosphere in a dry creek 

bed.  Volatilization is not as important when evaluating contaminated groundwater and subsurface soils 

that are not exposed to the atmosphere.  Vapor pressures for VOCs (monocyclic aromatics and 

halogenated aliphatics) are generally many times greater than vapor pressures for SVOCs (PAHs and 

phthalate esters).  Chemicals with greater vapor pressures are expected to enter the atmosphere much 

more readily than chemicals with lower vapor pressures.  Volatilization is a significant loss process for 

VOCs in surface soil.  Volatilization is not significant for most inorganics.  Surface soils at PSC 45 do not 

contain significant concentrations of VOCs; therefore, volatilization from soil is not currently an important 

loss mechanism at this site. 
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6.1.3 Water Solubility 

The rate at which a chemical is leached from soil by infiltrating precipitation is proportional to its water 

solubility.  More soluble chemicals are more readily leached than less soluble chemicals.  The water 

solubilities presented in Table 6-1 indicate that the VOC contaminants are usually several orders of 

magnitude more water soluble than some of the PAHs.  Therefore, VOCs are the compounds most 

frequently detected in groundwater.  

 

6.1.4 Henry's Law Constant  

Both vapor pressure and water solubility are of use in determining volatilization rates from surface water 

bodies and groundwater.  The ratio of these two parameters, the Henry's Law constant, is used to 

calculate equilibrium chemical concentrations in the vapor (air) phase versus the liquid (water) phase for 

the dilute solutions commonly encountered in environmental settings.  In general, chemicals having a 

Henry's Law constant of less than 1 x 10-5 atmosphere cubic meter per mole (atm-m3/mole), such as 

PCBs and PAHs, should volatilize very little and should be present only in minute amounts in the 

atmosphere or soil gas.  For chemicals with a Henry's Law constant greater than 5 x 10-3 atm-m3/mole, 

such as many VOCs, volatilization and diffusion in soil gas could be significant.   

 

6.1.5 Octanol/Water Partition Coefficient  

Kow is a measure of the equilibrium partitioning of chemicals between octanol and water.  A linear 

relationship between the Kow and the uptake of chemicals by fatty tissues of animal and human receptors, 

or the BCF, has been established (Lyman et al., 1990).  Kow is also useful in characterizing the sorption of 

compounds by organic soils where experimental values are not available.  Aromatic compounds, lacking 

functional groups that enhance water solubility, are several orders of magnitude more likely to partition to 

fatty tissues than the more soluble VOCs.  Kow values are also used to estimate BCFs in aquatic 

organisms. 

 

6.1.6 Organic Carbon Partition Coefficient  

Koc indicates the tendency of a chemical to adhere to organic matter contained in soils.  Many VOCs have 

relatively low Koc values and tend to be fairly mobile in the environment.  Chemicals with high Koc values 

generally have low water solubilities and vice versa.  This parameter may be used to infer the relative 

rates at which the more mobile chemicals (e.g., monocyclic aromatics and halogenated aliphatics) are 

transported in groundwater.  Chemicals such as most PCBs and PAHs are relatively immobile in soil and 

are preferentially bound to the soil.  These compounds are not subject to groundwater transport to the 

same extent as compounds with higher water solubilities.  However, these immobile chemicals can be 
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transported by erosional processes when they occur in surface soils.  Several factors affect the measured 

value of Koc.  Values of Koc usually decrease with increasing temperature.  The fine silt and clay fraction of 

soil and sediments may have a greater tendency to absorb chemicals because they often have a higher 

concentration of organic matter (hence, a higher number of adsorption sites per unit volume). 

 

6.1.7 Soil-Water Distribution Coefficient  

Kd is a measure of the equilibrium distribution of a chemical in soil/water systems.  The Kd of organic 

chemicals is a function of both the Koc and the fraction of organic carbon (foc) in the soil:  

 

Kd = Koc * foc 

 

The degree to which organic chemicals sorb to soils is very important when assessing migration potential.  

If a chemical tends to sorb strongly to soil, there is much less probability that the chemical will reach 

groundwater and affect groundwater quality.     

 

6.1.8 Bioconcentration Factor 

BCF represents the ratio of aquatic animal tissue concentration to water concentration.  The ratio is both 

contaminant and species specific.  When site-specific values are not measured, literature values are used 

or the BCF is derived from the Kow.  Many of the pesticides and PAHs will bioconcentrate in tissue at 

levels three to five orders of magnitude greater than those concentrations found in water, but VOCs are 

not as readily bioconcentrated. 

 

6.1.9 Mobility Index 

The MI is a quantitative assessment of mobility that uses water solubility (S), vapor pressure (VP), and 

the Koc (Laskowski, 1983).  It is defined as 

 
MI = log [(S*VP)/Koc] 

 
A scale to evaluate MI, as presented by Ford and Gurba (Ford and Gurba, 1984), is as follows: 

  Relative MI   Mobility Description 

  > 5    extremely mobile 

  0 to 5    very mobile 

  -5 to 0    slightly mobile 

  -10 to -5   immobile 

  < -10    very immobile 
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Of the organic chemicals detected at PSC 45, VOCs generally have MIs greater than 5 and are 

considered extremely mobile.  Lighter molecular weight PAHs, such as naphthalene, have MIs ranging 

from -5 to 0 and are considered slightly mobile.  Heavier molecular weight PAHs (e.g., BAP) are classified 

as very immobile, having MIs less than -10.  The MIs for organic contaminants detected at PSC 45 are 

presented in Table 6-1.  

 

6.1.10 Inorganic Site Contaminants 

Table 6-2 presents the physical and chemical properties of inorganics identified in Section 5.0.  The 

solubility and mobility of inorganics are strongly influenced by their valence state(s) and mineral forms 

present in soils (e.g., silicates, hydroxides, oxides, carbonates, etc.).  The solubility of a metal also 

depends on pH, redox potential (Eh), temperature, and other ionic species in solution (the Debye-Huckel 

theory).  Nearly all metals are more soluble at lower water pH values (e.g., less than 5.0).  Iron, 

manganese, and chromium are metals that have more than one valence state and are more soluble in the 

reduced valence states.  As a result, these metals are more soluble under reducing conditions.  The 

solubility products reported in the literature vary with the type of chemical complex formed, but for 

example, cadmium and copper complexes are generally more soluble than lead and nickel complexes.   

 

The Kd for inorganic constituents is the ratio of the concentration adsorbed on soil surfaces to the 

concentration in water.  Kds for metals vary over several orders of magnitude because the Kd is 

dependent on the size and charge of the ion and the soil properties governing exchange sites on soil 

surfaces.  Overall, chromium and arsenic have lower Kd values and hence have greater mobilities.  

Copper and lead generally have much higher Kd values and lesser mobilities. 

 

6.2 CHEMICAL PERSISTENCE AND DEGRADATION PROCESSES 

Degradation and other transformation processes that affect the site contaminants are discussed in this 

section, including hydrolysis, biodegradation, photolysis, and oxidation/reduction reactions. 

 



TABLE 6-2

PHYSICAL AND CHEMICAL PROPERTIES OF INORGANIC SITE CONTAMINANTS
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Molecular Specific Vapor Solubility Henry's Law Soil-Water Log Bioconcentration
Weight Gravity Pressure (25 °C) (25 °C) Constant (25 °C) Kd Kow Factor

(g/mol)(1) (20/4 °C)(1) (mm Hg)(1) (mg/L)(1) (atm-m3/mol)(3) (mL/gm)(3) (unitless)(3) (mL/gm)(3)

Aluminum 26.982 (2) 2.70 (2) NA insoluble NA 9.9 NA 6600
Arsenic 74.9216 5.727 (14 °C) 1 (372 °C) insoluble 0.77 29 0.68 350
Cadmium 112.41 8.642 (UT) NA insoluble 0.031 75 -0.07 50000
Chromium 51.996 7.20 (28 °C) NA insoluble NA 19 0.23 190
Copper 63.546 8.92 (UT) 1 (1628 °C) insoluble 0.025 430 -0.57 51000
Iron 55.845 (2) 7.874 (2) NA NA 0.025 25 -0.77 1200
Lead 207.2 11.2960 (16 °C) 1 (970 °C) insoluble 0.025 900 0.73 5000
Manganese 54.938 (2) 7.21 (2) NA NA NA 65 0.23 25000
Mercury 200.59 13.5939 100 (260 °C) 0.056 0.0086 52 0.62 70000
Zinc 65.38 7.14 (UT) 1 (487 °C) insoluble 0.025 62 NA 17000
Notes:
1    USEPA, Handbook of RCRA Ground-Water Monitoring Constituents:  Chemical and Physical Properties, September 1992, unless otherwise noted.
2    Data obtained from a wikipedia.org website search on December 14, 2012.
3    USEPA, Superfund Chemical Data Matrix.  Website http://www.epa.gov/superfund/sites/npl/hrsres/tools/scdm.htm visited on December 14, 2012.
UT    There is no reference temperature available.
NA    Not available. mm Hg - millimeters mercury
Kd - Soil-water distribution coefficient. mg/L - milligrams per liter
g/mol - grams per mole atm-m3/mol - atmosphere cubic meters per mole
°C - degrees Celsius mL/gm - milliliters per gram
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The following general classes of compounds were detected at concentrations above the human health or 

ecological screening criteria in at least one soil and/or groundwater sample at PSC 45 (i.e., human health 

or ecological COPCs) and are discussed below: 

 

•  VOCs - Monocyclic aromatics (benzene, isopropylbenzene, and total xylenes) 

•  VOCs - Halogenated aliphatics (numerous target analytes) 

•  TPH 

•  PAHs (numerous target analytes) 

•  Phthalate esters (bis(2-ethylhexyl)phthalate) 

•  Miscellaneous SVOCs (1,1-biphenyl) 

•  Metals (numerous target analytes) 

 

6.2.1 VOCs - Monocyclic Aromatics 

 

Three monocyclic aromatics (benzene, isopropylbenzene, and total xylenes) were detected above 

screening criteria in groundwater at PSC 45.  Some components of TPH are monocyclic aromatics and 

are included in this discussion.  Several of these compounds have specific gravities less than that of 

water, including benzene.  These compounds are typically found in fuels; if a large enough fuel spill 

occurs, these compounds may move through the soil column as a bulk liquid until they reach the water 

table.  There, instead of going into solution, the majority of the release may remain as a discrete fuel layer 

on the water table surface, with some of the material going into solution at the water/fuel interface. 

 

Monocyclic aromatic compounds such as toluene are not considered to be persistent in the environment, 

particularly in comparison with chemicals such as PCBs and pesticides.  Monocyclic aromatics are 

subject to degradation via the action of both soil and aquatic microorganisms.  The biodegradation of 

these compounds in the soil matrix is dependent on the abundance of microflora, macronutrient 

availability, soil reaction (pH), temperature, etc. 

 

These compounds are amenable to microbial degradation, although macronutrient availability at the site 

is not known.  In the event that these compounds discharge to surface water bodies, volatilization and 

biodegradation may occur relatively rapidly.  Additional environmental degradation processes, such as 

hydrolysis and photolysis, are considered to be insignificant fate mechanisms for monocyclic aromatics in 

aquatic systems (USEPA, 1982).  However, some monocyclic aromatics such as toluene have been 

shown to undergo clay-, mineral-, and soil-catalyzed oxidation (Dragun, 1988). 
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6.2.2 VOCs - Halogenated Aliphatics 

 

Seven halogenated aliphatics (1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, 

cis-1,2-dichloroethene, tetrachloroethene, trichloroethene, and vinyl chloride) were detected in excess of 

screening criteria in groundwater at PSC 45.  Photolysis and oxidation reactions are not considered to be 

significant degradation mechanisms for this class of compounds.  Limited hydrolysis of saturated 

aliphatics (i.e., alkanes) may occur, but it does not appear to be a significant degradation mechanism for 

unsaturated species (i.e., alkenes) (Mabey et al., 1982). 

 

6.2.3 Polycyclic Aromatic Hydrocarbons 

Eight PAHs (1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and cPAHs benzo(a)anthracene, 

BAP, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene) plus BAP equivalents 

were detected in excess of screening criteria in soil and/or groundwater at PSC 45.  Some components of 

TPH are PAHs and are included in this discussion.   PAHs are generally regarded as very persistent in 

the environment.  PAHs have very low solubilities, vapor pressures, and Henry's Law constants and high 

Kocs and Kows.  The lower molecular weight PAHs (e.g., acenaphthene, fluorene, and naphthalene) are 

more environmentally mobile than the higher molecular weight PAHs (e.g., BAP, benzo(a)anthracene, 

and chrysene) and are more likely to leach to groundwater.  The high molecular weight PAHs are less 

mobile and tend to adhere to soil particles.  Therefore, PAHs in soil are much more likely to bind to soil 

and be transported via mass transport mechanisms than to go into solution.  The lower molecular weight 

PAHs are much more water soluble than the heavier PAHs (by 2 to 5 orders of magnitude), and 

consequently would be expected to be detected in water more frequently and at higher concentrations. 

 

PAHs in soil are much more likely to bind to soil and to be transported via erosion and surface water 

runoff than to be solubilized.  PAHs are subject to slow degradation via aerobic bacterial metabolism but 

may be relatively persistent in the absence of microbial populations or macronutrients such as 

phosphorus and nitrogen.  Bioconcentration of PAHs in aquatic organisms is much greater for higher 

molecular weight compounds than lower molecular weight compounds.  PAHs can be bioaccumulated 

from water, sediments, or lower organisms in the food chain. 

 

Landspreading applications have indicated that PAHs are highly amenable to microbial degradation in 

soil.  The rate of degradation is influenced by temperature, pH, oxygen concentrations, initial chemical 

concentrations, and moisture.  Photolysis, hydrolysis, and oxidation are not important fate processes for 

the degradation of PAHs in soil (Agency for Toxic Substances and Disease Registry [ATSDR], 1997). 
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The most important fates of PAHs in water are photo-oxidation, chemical oxidation, and biodegradation.  

PAHs do not contain functional groups that are susceptible to hydrolytic action, and hydrolysis is 

considered to be an insignificant degradation mechanism.  The rate of photodegradation is influenced by 

water depth, turbidity, and temperature.  BAP, chrysene, and pyrene are reported to be resistant to 

photodegradation.  PAHs may also be metabolized by microbes under oxygenated conditions 

(ATSDR, 1989). 

 

6.2.4 Phthalate Esters 

One phthalate ester (bis(2-ethylhexyl)phthalate) was detected above leachability screening criteria in soil 

at PSC 45.  Phthalate esters are considered to be relatively persistent chemicals in the environment.  

Although numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears 

that this is a slow process in both soils and surface waters.  Certain microorganisms have been shown to 

excrete products that increase the solubility of phthalate esters and enhance their biodegradation 

(Gibbons and Alexander, 1989). 

 

Biodegradation of bis(2-ethylhexyl)phthalate and other phthalates in water is an important fate 

mechanism, with a half-life of 2 to 3 weeks reported for bis(2-ethylhexyl)phthalate (Howard, 1990).  

Bioaccumulation is also a significant fate process.  Hydrolysis of phthalate esters is very slow, with 

calculated half-lives of 3 years (dimethlyphthalate) to 2,000 years (bis(2-ethylhexyl)phthalate) 

(USEPA, 1979).  Similarly, photolysis and volatilization are considered to be insignificant degradation 

mechanisms (USEPA, 1979; Howard, 1989).   

 

6.2.5 Miscellaneous SVOCs 

One miscellaneous SVOC, 1,1-biphenyl, was detected above screening criteria in  one monitoring well 

sample at PSC 45.  1,1-Biphenyl is an aromatic compound that occurs in nature in coal tar, crude oil, and 

natural gas.  It is used as a preservative and is an intermediate for the production of a host of other 

organic compounds.  Persistence and degradation in soil and groundwater is likely to be similar to PAHs, 

given the similar chemical structures and properties. 

 

6.2.6 Inorganics (Metals) 

Metals are highly persistent environmental contaminants.  They do not biodegrade, photolyze, hydrolyze, 

etc.  The major fate mechanisms for metals are adsorption to the soil matrix (as opposed to being part of 

the soil structure) and bioaccumulation. 
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The mobility of metals is influenced primarily by their physical and chemical properties in combination with 

the physical and chemical characteristics of the soil matrix.  Factors that assist in predicting the mobility of 

inorganic species are soil/pore water pH, soil/pore water Eh, and cation exchange capacity.  The mobility 

of metals generally increases with decreasing soil pH and cation exchange capacity. 

 

6.3 CHEMICAL MIGRATION 

This section presents a brief overview of contaminant fate and transport pathways for several major 

chemical classes detected at PSC 45. 

 

6.3.1 VOCs 

 

VOCs are typically considered to be fairly soluble with a low capacity for retention by soil organic carbon; 

therefore, these are the organic compounds most frequently detected in groundwater.  These types of 

chemicals may migrate through the soil column after being released by a spill event or by subsurface 

waste burial as infiltrating precipitation solubilizes them.  Some fraction of these chemicals is retained by 

the soil, but most will continue migrating downward to the water table.  At that time, migration occurs 

primarily lateral with the hydraulic gradient.  Again, some portion of the chemical may be retained by the 

saturated soil.  

 

Based on the results of the soil and groundwater analyses, there was little to no VOC contamination in 

soil and localized VOC contamination in groundwater.  The VOCs detected in environmental media at 

PSC 45 include monocyclic aromatics and halogenated aliphatics.  As indicated in the discussion of the 

MI in Section 6.1.9, VOCs are generally more soluble in water than other chemicals and have a low 

capacity for retention by soil organic carbon.  Therefore, VOCs are typically the most frequently detected 

organic chemicals in groundwater.   

 

6.3.2 SVOCs 

SVOCs, including PAHs, are generally considered to be fairly immobile chemicals in the environment.  

They are large molecules with high Kocs and low solubilities when compared to the VOCs.  These 

compounds, when found in the soil, generally do not migrate vertically to a great extent.  Instead, they are 

more likely to adhere to soil particles and be removed from the site via surface runoff and erosional 

processes. 

 

PAHs were detected in soil, and were also detected in groundwater samples at PSC 45, indicating that 

the PAHs are migrating vertically and downgradient.  The presence of PAHs is likely as a result of 

cleaning activities at PSC 45 associated with oil and/or other petroleum products. 
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6.3.3 Inorganics (Metals) 

Because metals are frequently incorporated into the soil matrix and remain bound to particulate matter, 

they also migrate from the source areas via bulk movement processes (erosion).  There are some 

instances, however, where these metals are found at such concentrations or in such form as to be able to 

migrate to solution.  It is possible that industrial activities could saturate all available exchange sites in soil 

hence, a metal may be mobilized.  Finally, a metal solution may be utilized in some industrial applications.  

In these cases, it is possible for metals to migrate vertically through the soil column and reach the 

groundwater.  Therefore, the metals detected in groundwater samples may represent the total of 

dissolved metals and metals adhering to any suspended soil material that may be present in the samples. 

 

Because metals are naturally occurring substances, they were detected in all media in PSC 45, generally 

within NAS Jacksonville established background levels.  Because metals tend to adhere to particulate 

matter (similar to PAHs and PCBs), their release and migration patterns were found to be similar to these 

chemicals at PSC 45. 

 

6.4 SUMMARY OF CONTAMINANT MIGRATION 

The Conceptual Site Model for PSC 45 provided in Section 7.1 was developed based on site history and 

uses and site contaminant fate and transport pathways and processes.  The primary source of 

contamination at PSC 45 is from contaminants associated with the Wash Rack Disposal Pit.  

Contaminants can migrate via several pathways, as discussed in Sections 7 and 8.  Potential exposure 

routes and receptors are also discussed in Sections 7 and 8. 

 

VOCs were detected infrequently and at low concentrations in soil, but were detected at relatively high 

concentrations in groundwater mostly associated with a second source unrelated to PSC 45 and mainly 

northwest of the former Wash Rack Disposal Pit at PSC 45.   

 

SVOCs (including PAHs) were detected infrequently in soil and groundwater samples at PSC 45 and 

several of these site contaminants were present at concentrations greater than the risk-based screening 

criteria.  Because SVOCs and PAHs have relatively low solubilities and very high Kd values, their mobility 

in soils is very limited; however, limited PAHs were detected in groundwater samples downgradient of the 

former Wash Rack Disposal Pit. 

 

Metals were detected frequently in soil and groundwater samples at PSC 45, and a few of the metals 

were present at concentrations greater than the risk-based screening criteria.  However, metals are 

naturally occurring chemicals and the levels of the metals present were generally consistent with 

established background levels, were generally below the applicable risk-based screening criteria, and 
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demonstrated no areas of relatively higher metals results that could be an indicator of metals-containing 

waste sources. 
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7.0 HUMAN HEALTH RISK ASSESSMENT 

The objective of a HHRA is to characterize the risks associated with potential exposures to site-related 

constituents.  For PSC 45 at NAS Jacksonville, the HHRA is being conducted as a Screening Risk 

Evaluation (SRE) due to the limited number of soil and groundwater samples that were collected during 

the RI.  The Human Health SRE is an evaluation of potential risks from site constituents to human 

receptors at the site by comparing exposure concentrations (ECs) of chemicals to appropriate risk-based 

screening levels.  At PSC 45, the focus of the investigation is on the soil and groundwater.  Hypothetical 

future residents, industrial receptors, maintenance workers, adolescent trespassers, and potential future 

construction workers will be evaluated for potential risks associated with direct contact exposures to soil.  

Hypothetical future residents will be evaluated for potential risks associated with the household use of 

groundwater as tap water.  The hypothetical future resident and industrial receptor will be evaluated for 

potential risks associated with inhaling chemicals that are volatilizing from groundwater and migrating 

through building foundations into indoor air. 

 

7.1 CONCEPTUAL SITE MODEL 

The subsurface soil surrounding the former Wash Rack Disposal Pit is a continuing source of 

contamination at PSC 45.  The pipeline from the oil/water separator connected to the disposal pit is below 

the surface; therefore, there was no release of contaminants to the shallow surface soil (0.0 to 0.5 feet 

bls).  Contaminants can, however, be leached from the soil where the pipeline is connected to the 

disposal pit and enter the groundwater through rainfall infiltration.  In addition, groundwater may have 

been contaminated by the direct discharge of liquids into the groundwater from the bottom of the disposal 

pit (see Figure 7-1).   

 

Current land use around PSC 45 is industrial and will remain so into the foreseeable future.  The current 

route of exposure, which is related to the types of activites that occur at an industrial site, is limited to 

incidental ingestion of soil, dermal contact, and inhalation.  While it is understood that shallow surface 

soils are not contaminated, it will be assumed that there still could be exposure to the deeper surface 

soils (0.5 to 2.0 feet bls).  Other potential receptors include construction workers, maintenance workers, 

and adolescent trespassers.  Construction workers and maintenanace workers are receptors that are 

more likely to be exposed to the deeper surface soils.  It is unlikely that the industrial worker or the 

adolescent trespasser would be exposed to the deeper surface.  However, if the deeper surface soil were 

to be disturbed and brought to the surface, these receptors could be exposed.  For the sake of completion 

and determing whether there would be a need for land use controls, the future hypothetical residential 

receptor also is evaluated.  It is assumed that future hypothetical residents could be exposed to deeper 

surface soil as a result of the construction of their homes.     
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While groundwater is not currently used for potable use, exposure to groundwater will be evaluated for 

the hypothetical future resident.  In addition, because of the presence of VOCs in groundwater, the 

potential for vapor intrusion will be evaluated for hypothetical future residents and an industrial worker. 

 

7.2 RISK ASSESSMENT METHODOLOGY 

The Human Health SRE for direct contact exposures is conducted by generating a cancer risk or a 

noncancer hazard quotient (HQ) by creating ratios between the analyte EC and the appropriate screening 

value.  In baseline risk assessments, the hazard index (HI) for a chemical is calculated from the sum of 

the HQs for each of the exposure routes (FDEP, 2005).  The USEPA and the FDEP each have their own 

set of risk-based screening criteria for soil and groundwater and for residential and industrial receptors.  

The USEPA’s risk-based concentrations are the RSLs, which are updated semiannually.  The FDEP’s 

risk-based concentrations are the CTLs, which were developed in 2005 (FDEP, 2005).  The FDEP CTLs 

do not reflect any changes in toxicity factors since 2005 and not all are risk-based.  Some of these CTLs 

are based on laboratory practical quantitation limits (PQLs) in cases where the risk-based CTL is less 

than the PQL.  In the cases of groundwater, the CTLs are based on MCLs or organoleptic properties.   

 

The Partnering Team agreed to replace the PSLs with the laboratory LOQs for decision making purposes, 

as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical 

Quantitation Limits” (FDEP, 2004), in cases where the risk-based PSLs are lower than the values that are 

reasonably achievable following the best commercially available USEPA methods.   

 

Risks were only calculated for those contaminants identified as COPCs.  

 

A  soil COPC for direct contact is defined as a chemical with a maximum detected concentration greater 

than the site-specific background concentration (for metals) and greater than the minimum of the 

following: 

 

 USEPA residential soil carcinogenic RSL 

 10 percent of the USEPA residential soil noncarcinogenic RSL (USEPA, 2008) 

 FDEP residential SCTL 

 

Essential nutrients (e.g., calcium, magnesium, potassium, and sodium) are not considered COPCs. 
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A groundwater COPC is defined as a chemical with a maximum detected concentration greater than the 

site-specific background concentration (for metals) and greater than the minimum of the following: 

 

 USEPA tap water carcinogenic RSL 

 10 percent of the USEPA tap water noncarcinogenic RSL (USEPA, 2008) 

 FDEP GCTL 

 

A soil COPC for leachability is defined as a chemical with a maximum detected concentration greater 

than the site-specific background concentration (for metals) and greater than the lesser of the following: 

 

 USEPA RBSSL for protection of groundwater  

 FDEP leachability criterion 

 

If a contaminant was identified as a leachability COPC, but not as a groundwater COPC, it was not further 

evaluated as a leachability COPC.  Also, soil leachability COPCs were not evaluated as a risk associated 

with direct contact unless it was identified as a direct contact COPC.  Soil leachability COPCs were 

identified so remedial goals protective of groundwater could be developed for these contaminants. 

 

For carcinogenic compounds, the incremental lifetime cancer risk (ILCR) is calculated as follows:  

ILCR = 
RBC

(C)(TCR)
 

and for noncarcinogenic compounds, the hazard index (HI) is calculated as follows:  

 

HI = 
RBC

(C)(THI)
 

where: 

C = analyte EC in medium 

RBC  = appropriate risk-based conentration (e.g. RSL, CTL) 

TCR = target risk level, 1 x 10-6 

THI = target hazard index, 1.0 

 

Cancer risks will be compared to the USEPA’s target risk level of 1 x 10-4 to 1 x 10-6 and the FDEP's 

acceptable risk level of 1 x 10-6.  For noncancer risks, HIs (i.e., the sum of the HQs for chemicals affecting 

the same target organ or producing the same effects) will be compared to the USEPA's and FDEP's 

acceptable level of 1. 
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Risk-based screening concentrations are provided by the USEPA as RSLs for residential and industial 

receptors.  The FDEP risk-based screening concentrations, however, needed to be derived for residential 

and industrial receptors for those contaminants with non-risk-based CTLs or for those contaminants 

where only a carcinogenic value was provided, but noncarcinogenic toxicity values were available (or vice 

versa).  The equations, exposure assumptions, and toxicity factors identified in the FDEP’s Technical 

Report: Development of Cleanup Target Levels were used to develop the appropriate risk-based CTLs 

(FDEP, 2005).  In addition, the USEPA and the FDEP do not have RSLs or CTLs for the other receptors 

being evaluated in this HHRA.  Therefore, the equations used to develop RSLs and CTLs were used to 

develop receptor-specific RSLs and CTLs.  The exposure assumptions and equations will be discussed in 

more detail in Section 7.4 and Appendix F of this report. 

 

Industrial receptors or hypothetical future residents may also be exposed to COPCs that have volatilized 

from groundwater and migrated through building foundations into indoor air.  Indoor air concentrations 

resulting from vapor intrusion from groundwater were estimated using the Johnson and Ettinger 

volatilization model (USEPA, 2004b).  ECs, based on the predicted indoor air concentrations, were 

calculated for residential and industrial receptors in accordance with USEPA’s Risk Assessment 

Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part F, Supplemental Guidance for 

Inhalation Risk Assessment) (USEPA, 2009) and compared to the USEPA’s residential and industrial air 

RSLs, respectively.   The ratio approach used to derive ILCRs and HIs for soil and groundwater was also 

used for air. 

 

7.3 HAZARD IDENTIFICATION 

7.3.1 Soil Direct Contact COPCs 

The selection of soil direct contact COPCs is presented in Table 7-1.  At PSC 45, the soil direct contact 

COPCs are as follows: 

 

 Metals (cadmium, chromium) 

 cPAHs (benzo(a)anthracene, BAP, benzo(b)fluoranthene, dibenzo(a,h)anthracene, 

indeno(1,2,3-cd)pyrene, and BAP equivalents) 

 

Five of the seven individual cPAHs (benzo(a)anthracene, BAP, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene) were identified as COPCs in soil.  The EC for 

cPAHs is also expressed in terms of BAP equivalents, where the concentration of each cPAH is equated 

to a concentration of BAP relative to their toxicity.  For example, the toxicity equivalency factor (TEF) for 

benzo(a)anthracene is 0.1.  This means that benzo(a)anthracene is relatively 10 times less toxic than 
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TABLE 7-1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL DIRECT CONTACT

Scenario Timeframe:  
Medium: Soil
Exposure Medium: Soil

Site 45 METALS
Aluminum 209 J 4070 J MG/KG JAX-45-SB14-SB-06242011 10/10 - 4070 6823.2 80000 7700 N No BSL, BKG
Antimony 0.08 J 0.15 J MG/KG JAX-45-SB11-SB-06242011 3/10 0.06 - 0.08 0.15 NC 27 3.1 N No BSL
Arsenic 0.54 J 0.82 MG/KG JAX-45-SB09-SB-06242011 10/10 - 0.82 1.48 2.1 0.39 C No BKG
Barium 4.8 J 19.2 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 19.2 20.8 120 1500 N No BSL, BKG
Beryllium 0.03 J 0.15 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.02 - 0.02 0.15 0.49 120 16 N No BSL, BKG
Cadmium 0.05 J 15.8 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 15.8 NC 82 7 N Yes ASL
Calcium 766 61000 MG/KG JAX-45-SB11-SB-06242011 10/10 - 61000 668.3 NA NA No NUT
Chromium 2.6 J 28.9 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.64 - 0.64 28.9 14.1 210 0.29 C(8) Yes ASL
Cobalt 0.08 J 1.3 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.03 - 0.03 1.3 NC 1700 2.3 N No BSL
Copper 1.8 J 25.8 MG/KG JAX-45-SB12-SB-06242011-D 10/10 - 25.8 NC 150 310 N No BSL
Iron 193 J 2320 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 2320 5818.2 53000 5500 N No BSL, BKG
Lead 3.2 J 136 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 136 6.46 400 400 No BSL
Magnesium 26 J 743 J MG/KG JAX-45-SB11-SB-06242011 10/10 - 743 500.25 NA NA No NUT
Manganese 6.7 70.7 MG/KG JAX-45-SB12-SB-06242011 10/10 - 70.7 6.9 3500 180 N No BSL
Mercury 0.04 0.07 MG/KG JAX-45-SB12-SB-06242011 1/10 0.02 - 0.04 0.07 NC 3 2.3 N(9) No BSL
Nickel 0.74 J 3.9 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.12 - 0.12 3.9 NC 340 150 N No BSL
Silver 0.03 J 0.08 J MG/KG JAX-45-SB12-SB-06242011 4/10 0.02 - 0.03 0.08 NC 410 39 N No BSL
Vanadium 0.81 J 10 MG/KG JAX-45-SB12-SB-06242011 10/10 - 10 NC 67 39 N No BSL
Zinc 1.7 J 623 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 623 14.49 26000 2300 N No BSL
MISCELLANEOUS PARAMETERS
Total Solids 72 95 % JAX-45-SB08-SB-06242011 10/10 - 95 NA NA NA NA NA
PETROLEUM HYDROCARBONS
TPH (C08-C40) 28 250 MG/KG JAX-45-SB05-SB-06242011 10/10 - 250 NA 460 NC No BSL
POLYCYCLIC AROMATIC HYDROCARBONS
1-Methylnaphthalene 3.2 J 10 J UG/KG JAX-45-SB07-SB-06242011 6/10 1.8 - 2 10 NA 200000 22000 C No BSL
2-Methylnaphthalene 2.6 J 13 J UG/KG JAX-45-SB07-SB-06242011 6/10 2.3 - 2.5 13 NA 210000 31000 N No BSL
Acenaphthene 4 J 68 UG/KG JAX-45-SB06-SB-06242011 7/10 1.7 - 1.7 68 NA 2400000 340000 N No BSL
Acenaphthylene 2.3 J 11 J UG/KG JAX-45-SB08-SB-06242011 5/10 1.3 - 1.4 11 NA 1800000 340000 N(11) No BSL
Anthracene 2.8 J 74 UG/KG JAX-45-SB11-SB-06242011 8/10 1.3 - 1.4 74 NA 21000000 1700000 N No BSL
Bap Equivalent-Halfnd 7.6714 446.02 UG/KG JAX-45-SB06-SB-06242011 10/10 - 446.02 NA 100 15 C Yes ASL
Benzo(a)anthracene 2.5 J 280 J UG/KG JAX-45-SB06-SB-06242011 10/10 - 280 NA NC 150 C Yes ASL
Benzo(a)pyrene 5 J 300 UG/KG JAX-45-SB06-SB-06242011 10/10 - 300 NA 100 15 C Yes ASL
Benzo(b)fluoranthene 6.9 J 430 UG/KG JAX-45-SB06-SB-06242011 10/10 - 430 NA NC 150 C Yes ASL
Benzo(g,h,i)perylene 5.4 J 130 UG/KG JAX-45-SB06-SB-06242011 10/10 - 130 NA 2500000 170000 N(12) No BSL
Benzo(k)fluoranthene 5 J 170 UG/KG JAX-45-SB06-SB-06242011 9/10 3.6 - 3.6 170 NA NC 1500 C Yes ASL
Chrysene 3.4 J 320 UG/KG JAX-45-SB06-SB-06242011 10/10 - 320 NA NC 15000 C Yes ASL
Dibenzo(a,h)anthracene 2.8 J 49 UG/KG JAX-45-SB06-SB-06242011 9/10 2.1 - 2.1 49 NA NC 15 C Yes ASL
Fluoranthene 5.5 J 660 UG/KG JAX-45-SB11-SB-06242011 10/10 - 660 NA 3200000 230000 N No BSL
Fluorene 6 J 46 UG/KG JAX-45-SB06-SB-06242011 6/10 3.3 - 3.7 46 NA 2600000 230000 N No BSL
Indeno(1,2,3-cd)pyrene 6.6 J 240 UG/KG JAX-45-SB06-SB-06242011 10/10 - 240 NA NC 150 C Yes ASL
Naphthalene 3 J 33 UG/KG JAX-45-SB07-SB-06242011 5/10 2.7 - 3 33 NA 55000 3600 C No BSL

Phenanthrene 2.2 J 360 J UG/KG
JAX-45-SB06-SB-06242011, JAX-45-

SB11-SB-06242011
10/10 - 360 NA 2200000 170000 N(12) No BSL

COPC 
Flag

JACKSONVILLE, FLORIDA

Rationale for 
Contaminant 
Deletion or 

Selection(7)

REMEDIAL INVESTIGATION REPORT, PSC 45
NAVAL AIR STATION JACKSONVILLE

Exposure 
Point

Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

Florida residential 

SCTL(5)

USEPA Adjusted 
Residential Soil 

RSL(6)
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TABLE 7-1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL DIRECT CONTACT

Scenario Timeframe:  
Medium: Soil
Exposure Medium: Soil

COPC 
Flag

JACKSONVILLE, FLORIDA

Rationale for 
Contaminant 
Deletion or 

Selection(7)

REMEDIAL INVESTIGATION REPORT, PSC 45
NAVAL AIR STATION JACKSONVILLE

Exposure 
Point

Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units
Sample of Maximum 

Concentration

Frequency 
of 

Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

Florida residential 

SCTL(5)

USEPA Adjusted 
Residential Soil 

RSL(6)

Site 45 Pyrene 3.9 J 390 J UG/KG JAX-45-SB06-SB-06242011 10/10 - 390 NA 2400000 170000 N No BSL
SEMIVOLATILES
Bis(2-ethylhexyl)phthalate 220 J 230 J UG/KG JAX-45-SB12-SB-06242011-D 2/10 100 - 130 230 NA 72000 35000 C No BSL
VOLATILES
Tetrachloroethene 2.1 J 7.2 UG/KG JAX-45-SB11-SB-06242011 3/10 1.2 - 1.4 7.2 NA 8800 86 N(13) No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 -  The maximum detected concentration is used for screening purposes. J = Estimated value
4 - To determine whether chemical concentrations were within background levels, the maximum detected site concentrations was compared to the site-specific background concentration. N = Noncarcinogen
5 - Florida Soil Cleanup Target Levels (SCTLs) for residential, direct exposure (FDEP, February 2005) NA = Not Applicable/Not Available
6 - USEPA RSLs for Chemicals at Superfund Sites, June 2011.  The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to NC = No Criteria Available
   correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag).  
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level Rationale Codes:
    and is statistically determined to be greater than site background. For selection as a COPC:
8 - Value for hexavalent chromium.   ASL = Above Screening Level and site background.
9 - Value for mercuric chloride (and other mercury salts).
10 - Value for Aroclor-1260. For elimination as a COPC:
11 - Value for acenaphthene.   BKG = Less than Background Concentration
12 - Value for pyrene.   BSL = Below COPC Screening Level
13 - Value based on IRIS update to toxicity values (February 2012).   NUT = Essential nutrient

  NTX = No toxicity criteria
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.
Associated Samples
JAX-45-SB05-SB-06242011
JAX-45-SB06-SB-06242011
JAX-45-SB07-SB-06242011
JAX-45-SB08-SB-06242011
JAX-45-SB09-SB-06242011
JAX-45-SB10-SB-06242011
JAX-45-SB11-SB-06242011
JAX-45-SB12-SB-06242011
JAX-45-SB12-SB-06242011-AVG
JAX-45-SB12-SB-06242011-D
JAX-45-SB13-SB-06242011
JAX-45-SB14-SB-06242011
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BAP; therefore, the toxicity of 1 microgram per kilogram (µg/kg) of benzo(a)anthracene is equivalent to 

the toxicity of 0.1 µg/kg of BAP.  The TEFs for each cPAH are as follows: 

 

 Benzo(a)anthracene  0.1 

 Benzo(b)fluoranthene  0.1 

 Benzo(k)fluoranthene  0.01 

 Chrysene  0.001 

 Dibenzo(a,h)anthracene  1.0 

 Indeno(1,2,3-c,d)pyrene  0.1 

 

For those samples where at least one cPAH was detected, one-half the DL is used as the value to derive 

the BAP equivalent concentration for each nondetected cPAH.  The BAP equivalent concentration for 

each soil sample is presented in Table 5-2. 

 

7.3.2 Groundwater COPCs 

The selection of groundwater COPCs is presented in Table 7-2.  At PSC 45, the groundwater COPCs are 

as follows.   

 

 Metals (manganese) 

 TPH 

 cPAHs (benzo(a)anthracene, BAP, and BAP equivalents) 

 PAHs (naphthalene, 1-methylnapthalene, and 2-methylnaphthalene) 

 VOCs (1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, 1,4-dichlorobenzene, benzene, 

cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene, total xylenes, tetrachloroethene, 

trichloroethene, and vinyl chloride) 

 

Because results from DPT locations DPT 12, DPT 13, and DPT 22 are attributed to another source, data 

from the points have been excluded from COPCs for groundwater.   

 

7.3.3 Soil Leachability COPCs 

A soil COPC for leachability is defined as a chemical with a maximum detected concentration greater 

than the lesser of the following: 

 

 USEPA RBSSL for protection of groundwater  

 FDEP leachability criterion 
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Scenario Timeframe:  
Medium: Groundwater
Exposure Medium: Groundwater

METALS
Site 45 Aluminum 58.7 J 2420 UG/L JAX-45-B200-MW02S-20110504 4/4 - 2420 147318 200 1600 N NC No BKG

Arsenic 1.7 J 8.2 UG/L JAX-45-B200-MW02D-20110504 2/4 1.43 - 1.43 8.2 13.2 10 0.045 C 10 No BKG
Barium 20.3 37.6 UG/L JAX-45-B200-MW02S-20110504 4/4 - 37.6 616 2000 290 N 2000 No BSL, BKG
Calcium 8420 96600 UG/L JAX-45-B200-MW01S-20110504 4/4 - 96600 59066 NC NC NC No NUT
Chromium 0.88 J 6 J UG/L JAX-45-B200-MW02S-20110504 3/4 0.36 - 0.36 6 208 100 0.031 C(8) 100 No BKG
Cobalt 0.39 J 8.7 J UG/L JAX-45-B200-MW02D-20110504 4/4 - 8.7 22.6 140 0.47 N NC No BKG
Copper 1.5 J 3.5 J UG/L JAX-45-B200-MW02S-20110504 2/4 0.63 - 0.63 3.5 40.4 1000 62 N 1300 No BSL,BKG
Iron 1210 19800 UG/L JAX-45-B200-MW02D-20110504 4/4 - 19800 68292 300 1100 N NC No BKG
Lead 1.1 J 2.4 J UG/L JAX-45-B200-MW02S-20110504 2/4 1.07 - 1.07 2.4 45.8 15 15 (9) 15 No BSL,BKG
Magnesium 2050 11500 UG/L JAX-45-B200-MW02S-20110504 4/4 - 11500 19316 NC NC NC No NUT
Manganese 104 231 UG/L JAX-45-B200-MW01S-20110504 4/4 - 231 204 50 32 N 2 Yes ASL
Mercury 0.03 J 0.03 J UG/L JAX-45-B200-MW02S-20110504 1/4 0.01 - 0.01 0.03 0.98 2 0.43 N(10) 2 No BSL,BKG
Nickel 0.64 J 2.5 J UG/L JAX-45-B200-MW02S-20110504 4/4 - 2.5 74.8 100 30 N NC No BSL,BKG
Potassium 1190 5490 UG/L JAX-45-B200-MW01S-20110504 4/4 - 5490 9038 NC NC NC No NUT
Selenium 3 J 3 J UG/L JAX-45-B200-MW02S-20110504 1/4 2.36 - 2.36 3 13.8 50 7.8 N 50 No BSL,BKG
Silver 0.43 J 0.43 J UG/L JAX-45-B200-MW02D-20110504 1/4 0.27 - 0.27 0.43 9.4 100 7.1 N NC No BSL,BKG
Sodium 3770 9220 UG/L JAX-45-B200-MW01D-20110504 4/4 - 9220 24626 160000 NC NC No NUT
Vanadium 0.29 J 5.2 J UG/L JAX-45-B200-MW02S-20110504 3/4 0.23 - 0.23 5.2 294 49 7.8 N NC No BSL,BKG
Zinc 5.7 J 17.5 J UG/L JAX-45-B200-MW01D-20110504 4/4 - 17.5 173.2 5000 470 N NC No BSL,BKG
PETROLEUM HYDROCARBONS
TPH (C08-C40) 310 J 12000 UG/L JAX-45-B200-MW01S-20110504 2/4 140 - 140 12000 NA 5000 NC NC Yes ASL
POLYCYCLIC AROMATIC HYDROCARBONS
1-Methylnaphthalene 12 12 UG/L JAX-45-B200-MW01S-20110504 1/4 0.065 - 0.069 12 NA 28 0.97 C NC Yes ASL
2-Methylnaphthalene 9.3 9.3 UG/L JAX-45-B200-MW01S-20110504 1/4 0.074 - 0.078 9.3 NA 28 2.7 N NC Yes ASL
Acenaphthene 0.085 J 0.085 J UG/L JAX-45-B200-MW01S-20110504 1/4 0.062 - 0.065 0.085 NA 20 40 N NC No BSL
Benzo(a)anthracene 0.14 J 0.14 J UG/L JAX-45-B200-MW02D-20110504 1/4 0.046 - 0.047 0.14 NA 0.05 0.029 C NC Yes ASL
Benzo(a)pyrene 0.16 J 0.16 J UG/L JAX-45-B200-MW02S-20110504 1/4 0.063 - 0.068 0.16 NA 0.2 0.0029 C 0.2 Yes ASL
Fluorene 0.081 J 0.081 J UG/L JAX-45-B200-MW01S-20110504 1/4 0.059 - 0.062 0.081 NA 280 22 N NC No BSL
Naphthalene 52 52 UG/L JAX-45-B200-MW01S-20110504 1/4 0.062 - 0.065 52 NA 14 0.14 C NC Yes ASL
SEMIVOLATILES
1,1-Biphenyl 3.4 J 3.4 J UG/L JAX-45-B200-MW01S-20110504 1/4 2.6 - 2.7 3.4 NA 0.5 0.083 N NC Yes ASL
2,4-Dimethylphenol 12 12 UG/L JAX-45-B200-MW01S-20110504 1/4 4.2 - 4.4 12 NA 140 27 N NC No BSL
di-n-Butyl Phthalate 4.1 J 4.1 J UG/L JAX-45-B200-MW01S-20110504 1/4 2.4 - 2.5 4.1 NA 700 67 N NC No BSL
VOLATILES
1,1-Dichloroethane 56 56 UG/L JAX-45-B200-MW02D-20110504 1/4 0.21 - 0.21 56 NA 70 2.4 C NC Yes ASL
1,1-Dichloroethene 0.38 J 750 UG/L JAX-45-B200-MW02D-20110504 2/4 0.35 - 0.35 750 NA 7 26 N 7 Yes ASL
1,2-Dichlorobenzene 8.6 8.6 UG/L JAX-45-B200-MW01S-20110504 1/4 0.15 - 0.15 8.6 NA 600 28 N 600 No BSL
1,2-Dichloroethane 20 20 UG/L JAX-45-B200-MW02D-20110504 1/4 0.2 - 0.2 20 NA 3 0.15 C 5 Yes ASL
1,4-Dichlorobenzene 1.7 1.7 UG/L JAX-45-B200-MW01S-20110504 1/4 0.24 - 0.24 1.7 NA 75 0.42 C 75 Yes ASL
Benzene 0.34 J 1.1 UG/L JAX-45-B200-MW02D-20110504 2/4 0.26 - 0.26 1.1 NA 1 0.39 C 5 Yes ASL
cis-1,2-Dichloroethene 2.2 13 UG/L JAX-45-B200-MW01S-20110504 2/4 0.21 - 0.21 13 NA 70 2.8 N 70 Yes ASL

TABLE 7-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE

Sample of Maximum Concentration
Frequency 

of 
Detection

Range of 

Nondetects(1)

Concentration 
Used for 

Screening(2)

Florida 
Groundwater 

CTL(4)

Exposure 
Point

Chemical
Minimum 

Concentration

JACKSONVILLE, FLORIDA

Maximum 
Concentration

USEPA 

MCL(6)Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(7)

USEPA Adjusted 

Tapwater RSL(5)

Range of 
Background 

Concentrations(3)
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Scenario Timeframe:  
Medium: Groundwater
Exposure Medium: Groundwater

TABLE 7-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE

Sample of Maximum Concentration
Frequency 

of 
Detection

Range of 

Nondetects(1)

Concentration 
Used for 

Screening(2)

Florida 
Groundwater 

CTL(4)

Exposure 
Point

Chemical
Minimum 

Concentration

JACKSONVILLE, FLORIDA

Maximum 
Concentration

USEPA 

MCL(6)Units
COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection(7)

USEPA Adjusted 

Tapwater RSL(5)

Range of 
Background 

Concentrations(3)

Site 45 Cyclohexane 1.6 1.6 UG/L JAX-45-B200-MW01S-20110504 1/4 0.31 - 0.31 1.6 NA NC 1300 N NC No BSL
Ethylbenzene 10 10 UG/L JAX-45-B200-MW01S-20110504 1/4 0.21 - 0.21 10 NA 30 1.3 C 700 Yes ASL
Isopropylbenzene 3.5 3.5 UG/L JAX-45-B200-MW01S-20110504 1/4 0.23 - 0.23 3.5 NA 0.8 39 N NC Yes ASL
Methyl Cyclohexane 3.4 3.4 UG/L JAX-45-B200-MW01S-20110504 1/4 0.3 - 0.3 3.4 NA NC NC NC No NTX
Tetrachloroethene 16 16 UG/L JAX-45-B200-MW01S-20110504 1/4 0.4 - 0.4 16 NA 3 3.5 N 5 Yes ASL
Toluene 0.36 J 24 UG/L JAX-45-B200-MW01S-20110504 2/4 0.27 - 0.27 24 NA 40 86 N 1000 No BSL
Total Xylenes 44 44 UG/L JAX-45-B200-MW01S-20110504 1/4 0.25 - 0.25 44 NA 20 19 N 10000 Yes ASL
Trichloroethene 0.31 J 390 UG/L JAX-45-B200-MW02D-20110504 3/4 0.28 - 0.28 390 NA 3 0.26 N 5 Yes ASL
Vinyl Chloride 0.7 J 0.7 J UG/L JAX-45-B200-MW02D-20110504 1/4 0.25 - 0.25 0.7 NA 1 0.015 C 2 Yes ASL

Footnotes: Definitions:
C = Carcinogen

1 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
2 -  The maximum detected concentration is used for screening purposes. J = Estimated value
3 - To determine whether chemical concentrations were within background levels, the maximum detected site concentrations was compared to the site-specific background concentration.
4 - Florida Cleanup Target Levels (CTLs) for groundwater (FDEP, February 2005) N = Noncarcinogen
5 - USEPA RSLs for Chemicals at Superfund Sites, May 2012.  The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to correspond NC = No criteria available
   to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag).  
6 - 2011 Edition of the Drinking Water Standards and Health Advisories (USEPA, January 2011).  Rationale Codes:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For selection as a COPC:
8 - Value for hexavalent chromium.   ASL = Above Screening Level and site background.
9 - MCL-based value.
10 - Value for mercuric chloride (and other mercury salts) For elimination as a COPC:

  BSL = Below COPC Screening Level
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the chemical was   BKG =Less than Background Concentration
  retained as a COPC.   NUT = Essential nutrient

  NTX = No toxicity criteria
Associated Samples
JAX-45-B200-MW01D-20110504
JAX-45-B200-MW01S-20110504
JAX-45-B200-MW02D-20110504
JAX-45-B200-MW02S-20110504
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The selection of soil leachability COPCs is presented in Table 7-3.  At PSC 45, the soil leachability 

COPCs are as follows: 

 

 Metals (cadmium, chromium, cobalt, copper, lead, manganese, mercury, and zinc) 

 TPH 

 cPAHs (BAP, benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-

c,d)pyrene, and BAP equivalents) 

 PAHs (naphthalene and 1-methylnaphthalene) 

 SVOCs (bis-2(ethylhexyl)phthalate) 

 VOCs (tetrachloroethene) 

 

Of these leachability COPCs, the following were identified as COPCs in groundwater: 

 

 Metals (manganese) 

 TPH 

 cPAHs (BAP and benzo(a)anthracene) 

 PAHs (naphthalene and 1-methylnaphthalene) 

 VOCs (tetrachloroethene) 

 

These soil leachability COPCs that are also groundwater COPCs should be evaluated in the FS with 

regard to protection of groundwater.   

 

Risks were only calculated for the soil direct contact COPCs and the groundwater COPCs.  The COPCs 

are summarized in Table 7-4. 

 

7.4 EXPOSURE ASSESSMENT 

7.4.1 Exposure Assumptions 

For calculating risks for the USEPA risk evaluation, the default exposure assumptions for residential and 

industrial receptors are those used to develop the residential and industrial USEPA RSLs.  Similarly for 

the FDEP risk evalaution, the default exposure assumptions for residential and industrial receptors are 

those used to develop the residential and industrial FDEP risk-based CTLs.   
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TABLE 7-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL MIGRATION TO GROUNDWATER

Scenario Timeframe:  
Medium: Soil
Exposure Medium: Soil

METALS
Aluminum 209 J 4070 J MG/KG JAX-45-SB14-SB-06242011 10/10 - 4070 6823.2 NC 23000 No BKG
Antimony 0.08 J 0.15 J MG/KG JAX-45-SB11-SB-06242011 3/10 0.06 - 0.08 0.15 NC 5.4 0.27 No BSL
Arsenic 0.54 J 0.82 MG/KG JAX-45-SB09-SB-06242011 10/10 - 0.82 1.48 NC 0.0013 No BKG
Barium 4.8 J 19.2 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 19.2 20.8 1600 120 No BSL, BKG
Beryllium 0.03 J 0.15 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.02 - 0.02 0.15 0.49 63 13 No BSL, BKG
Cadmium 0.05 J 15.8 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 15.8 NC 7.5 0.52 Yes ASL
Calcium 766 61000 MG/KG JAX-45-SB11-SB-06242011 10/10 - 61000 668.3 NA NA No NUT

Chromium 2.6 J 28.9 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.64 - 0.64 28.9 14.1 38 0.00059 (8) Yes ASL
Cobalt 0.08 J 1.3 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.03 - 0.03 1.3 NC NC 0.21 Yes ASL
Copper 1.8 J 25.8 MG/KG JAX-45-SB12-SB-06242011-D 10/10 - 25.8 NC NC 22 Yes ASL
Iron 193 J 2320 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 2320 5818.2 NC 270 No BKG

Lead 3.2 J 136 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 136 6.46 NC 14 (9) Yes ASL
Magnesium 26 J 743 J MG/KG JAX-45-SB11-SB-06242011 10/10 - 743 500.25 NA NA No NUT
Manganese 6.7 70.7 MG/KG JAX-45-SB12-SB-06242011 10/10 - 70.7 6.9 NC 21 Yes ASL
Mercury 0.04 0.07 MG/KG JAX-45-SB12-SB-06242011 1/10 0.02 - 0.04 0.07 NC 2.1 0.033 Yes ASL
Nickel 0.74 J 3.9 J MG/KG JAX-45-SB12-SB-06242011 9/10 0.12 - 0.12 3.9 NC 130 20 No BSL
Silver 0.03 J 0.08 J MG/KG JAX-45-SB12-SB-06242011 4/10 0.02 - 0.03 0.08 NC 17 0.6 No BSL
Vanadium 0.81 J 10 MG/KG JAX-45-SB12-SB-06242011 10/10 - 10 NC 980 78 No BSL
Zinc 1.7 J 623 J MG/KG JAX-45-SB12-SB-06242011 10/10 - 623 14.49 NC 290 Yes ASL
PETROLEUM HYDROCARBONS
TPH (C08-C40) 28 250 MG/KG JAX-45-SB05-SB-06242011 10/10 - 250 NA 340 NC Yes ASL
POLYCYCLIC AROMATIC HYDROCARBONS
1-Methylnaphthalene 3.2 J 10 J UG/KG JAX-45-SB07-SB-06242011 6/10 1.8 - 2 10 NA 3100 5.1 Yes ASL
2-Methylnaphthalene 2.6 J 13 J UG/KG JAX-45-SB07-SB-06242011 6/10 2.3 - 2.5 13 NA 8500 140 No BSL
Acenaphthene 4 J 68 UG/KG JAX-45-SB06-SB-06242011 7/10 1.7 - 1.7 68 NA 2100 4100 No BSL

Acenaphthylene 2.3 J 11 J UG/KG JAX-45-SB08-SB-06242011 5/10 1.3 - 1.4 11 NA 27000 4100 (11) No BSL
Anthracene 2.8 J 74 UG/KG JAX-45-SB11-SB-06242011 8/10 1.3 - 1.4 74 NA 2500000 42000 No BSL
Bap Equivalent-Halfnd 7.6714 446.02 UG/KG JAX-45-SB06-SB-06242011 10/10 - 446.02 NA NC 3.5 Yes ASL
Benzo(a)anthracene 2.5 J 280 J UG/KG JAX-45-SB06-SB-06242011 10/10 - 280 NA 800 10 Yes ASL
Benzo(a)pyrene 5 J 300 UG/KG JAX-45-SB06-SB-06242011 10/10 - 300 NA 8000 3.5 Yes ASL
Benzo(b)fluoranthene 6.9 J 430 UG/KG JAX-45-SB06-SB-06242011 10/10 - 430 NA 2400 35 Yes ASL

Benzo(g,h,i)perylene 5.4 J 130 UG/KG JAX-45-SB06-SB-06242011 10/10 - 130 NA 32000000 9500 (12) No BSL
Benzo(k)fluoranthene 5 J 170 UG/KG JAX-45-SB06-SB-06242011 9/10 3.6 - 3.6 170 NA 24000 350 No BSL
Chrysene 3.4 J 320 UG/KG JAX-45-SB06-SB-06242011 10/10 - 320 NA 77000 1100 No BSL
Dibenzo(a,h)anthracene 2.8 J 49 UG/KG JAX-45-SB06-SB-06242011 9/10 2.1 - 2.1 49 NA 700 11 Yes ASL
Fluoranthene 5.5 J 660 UG/KG JAX-45-SB11-SB-06242011 10/10 - 660 NA 1200000 70000 No BSL
Fluorene 6 J 46 UG/KG JAX-45-SB06-SB-06242011 6/10 3.3 - 3.7 46 NA 160000 4000 No BSL
Indeno(1,2,3-cd)pyrene 6.6 J 240 UG/KG JAX-45-SB06-SB-06242011 10/10 - 240 NA 6600 120 Yes ASL
Naphthalene 3 J 33 UG/KG JAX-45-SB07-SB-06242011 5/10 2.7 - 3 33 NA 1200 0.47 Yes ASL

Phenanthrene 2.2 J 360 J UG/KG
JAX-45-SB06-SB-06242011, JAX-45-

SB11-SB-06242011 10/10 - 360
NA

250000 9500 (12) No BSL
Pyrene 3.9 J 390 J UG/KG JAX-45-SB06-SB-06242011 10/10 - 390 NA 880000 9500 No BSL

JACKSONVILLE, FLORIDA

Rationale for 
Contaminant 
Deletion or 

Selection(7)

REMEDIAL INVESTIGATION REPORT, PSC 45
NAVAL AIR STATION JACKSONVILLE

Exposure 
Point

Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units Sample of Maximum Concentration
Frequency 

of 
Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

Florida Leachibility 

Criteria(5)

USEPA Risk-based 
SSL for Protection 

of Groundwater(6)

COPC 
Flag
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TABLE 7-3
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL MIGRATION TO GROUNDWATER

Scenario Timeframe:  
Medium: Soil
Exposure Medium: Soil

JACKSONVILLE, FLORIDA

Rationale for 
Contaminant 
Deletion or 

Selection(7)

REMEDIAL INVESTIGATION REPORT, PSC 45
NAVAL AIR STATION JACKSONVILLE

Exposure 
Point

Chemical
Minimum 

Concentration(1)

Maximum 

Concentration(1) Units Sample of Maximum Concentration
Frequency 

of 
Detection

Range of 

Nondetects(2)

Concentration 
Used for 

Screening(3)

Range of 
Background 

Concentrations(4)

Florida Leachibility 

Criteria(5)

USEPA Risk-based 
SSL for Protection 

of Groundwater(6)

COPC 
Flag

SEMIVOLATILES
Bis(2-ethylhexyl)phthalate 220 J 230 J UG/KG JAX-45-SB12-SB-06242011-D 2/10 100 - 130 230 NA 3600000 17 Yes ASL
VOLATILES

Tetrachloroethene 2.1 J 7.2 UG/KG JAX-45-SB11-SB-06242011 3/10 1.2 - 1.4 7.2 NA 30 0.033 (13) Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 -  The maximum detected concentration is used for screening purposes. NA = Not Applicable/Not Available
4 - To determine whether chemical concentrations were within background levels, the maximum detected site concentrations was compared to the site-specific background concentration. NC = No Criteria Available
5 - Florida Soil Cleanup Target Levels (SCTLs) for leachibility based on groundwater criteria (FDEP, February 2005) SSL = Soil Screening Level
6 - USEPA RSLs for Chemicals at Superfund Sites, June 2011.  
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level Rationale Codes:
    and is statistically determined to be greater than site background. For selection as a COPC:
8 - Value for hexavalent chromium.   ASL = Above Screening Level and site background.
9 - MCL-based SSL.
10 - Value for Aroclor-1260. For elimination as a COPC:
11 - Value for acenaphthene.   BKG = Less than Background Concentration
12 - Value for pyrene.   BSL = Below COPC Screening Level
13 - Value based on IRIS update to toxicity values (February 2012).   NUT = Essential nutrient

  NTX = No toxicity criteria
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 
chemical was retained as a COPC.

Associated Samples
JAX-45-SB05-SB-06242011
JAX-45-SB06-SB-06242011
JAX-45-SB07-SB-06242011
JAX-45-SB08-SB-06242011
JAX-45-SB09-SB-06242011
JAX-45-SB10-SB-06242011
JAX-45-SB11-SB-06242011
JAX-45-SB12-SB-06242011
JAX-45-SB12-SB-06242011-AVG
JAX-45-SB12-SB-06242011-D
JAX-45-SB13-SB-06242011
JAX-45-SB14-SB-06242011
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TABLE 7-4 
 

SUMMARY OF COPCs 
REMEDIAL INVESTIGATION REPORT, PSC 45 

NAVAL AIR STATION JACKSONVILLE 
JACKSONVILLE, FLORIDA 

 

Parameter Soil Direct Contact Soil Leachability Groundwater 
Metals

Cadmium x x   
Chromium x x  
Cobalt   x  
Copper   x   
Iron      
Lead   x   
Manganese   x x 
Mercury   x   
Zinc   x   

Petroleum Hydrocarbons
TPH   x x 

Polycyclic Aromatic Hydrocarbons 
BAP Equivalents x     
1-Methylnaphthalene   x x 
2-Methylnaphthalene     x 
Benzo(a)anthracene   x x 
BAP   x x 
Benzo(b)fluoranthene   x   
Dibenzo(a,h)anthracene   x   
Indeno(123-cd)pyrene   x   
Naphthalene   x x 

Semivolatile Organic Compounds
Bis(2-ethylhexyl)phthalate   x   

Volatile Organic Compounds
1,1-Dichloroethane     x 
1,1-Dichloroethene     x 
1,2-Dichloroethane     x 
1,4-Dichlorobenzene     x 
Benzene     x 
cis-1,2-Dichloroethene     x 
Ethylbenzene     x 
Isopropylbenzene     x 
Total Xylenes     x 
Tetrachloroethene   x x 
Trichloroethene     x 
Vinyl Chloride     x 
 
Shaded cells indicate that the maximum identified concentration of the analyte exceeds the Soil 
Leachability PSL, but is not present in groundwater at a concentration exceeding the groundwater PSL. 

 

To derive soil RSLs or SCTLs for the maintenance worker, construction worker, and the adolescent 

trespasser, exposure assumptions were defined using relevant guidance documents or professional 

judgment.  These exposure assumptions were incorporated into the equations used to derive the RSLs 

and CTLs for USEPA and FDEP, respectively.  The exposure assumptions for the receptors evaluated in 

this risk evaluation are summarized in Table 7-5.   
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A summary of the calculations for these non-default RSLs and CTLs is provided in Appendix F.  The first 

part of Appendix F illustrates the calculation of USEPA-derived RSLs for the maintenance worker, 

construction worker, and the adolescent trespasser for soil direct contact COPCs.  USEPA’s current 

residential and industrial RSLs for soil and tap water are being used in the risk evaluation; therefore, no 

calculations were needed for residential or industrial exposure to soil or exposure to groundwater.  The 

second part of Appendix F illustrates the calculation of FDEP-derived SCTLs for the residential receptor, 

industrial worker, maintenane worker, construction worker, and the adolescent trespasser and risk-based 

FDEP-derived GCTLs.  When risk-based values were not available in FDEP’s SCTL and GCTL list for 

specific contaminants, the ones derived in Appendix I provide the basis for the risk evaluation. 

 

A maintenance worker is essentially equivalent to an industrial worker.  The only difference between the 

maintenance worker and the industrial worker is the expsoure frequency.  It is assumed that the 

maintenance worker is only present at the site one day per week (50 days per year). 

 

The construction worker is only present at a site for the duration of the project.  Therefore, it is assumed 

that a construction project would have a duration for one year (exposure duration) and the worker is 

present 250 days per year (exposure frequency).  The soil ingestion rate of 330 milligrams per day is 

greater than what is expected during normal industrial exposure (100 millligrams per day).  Also, the soil 

adherance factor (0.3 milligram per square centimeter [mg/cm2]) is greater than what is expected during 

normal industrial exposure (0.2 mg/cm2).  Because of the disruptive nature of construction activities, the 

particulate emissions factor is reduced to reflect a greater density of particulates in air (1.62 x 106 cubic 

meters per kilogram [m3/kg]) relative to normal industrial exposures (1.4 x 109 m3/kg). 

 

The adolescent trespasser is assumed to be between the ages of 6 and 16.  Hence, the trespasser’s 

exposure duration is only 10 years and the average body weight over this period is 43 kilograms.  It is 

assumed that the trespasser visits the site 1 day every 2 weeks (26 days per year).  The trespasser’s 

surface area exposure to soil is based on the average surface area of the head, hands, forearms, lower 

legs, and feet.  

 



Parameter Units Residential 
(1)

Industrial 
(2)

Construction Worker

Maintenance 

Worker

Adolescent 

Trespasser

Target Cancer Risk unitless 1.00E‐06 1.00E‐06 1.00E‐06 1.00E‐06 1.00E‐06

Target Hazard Index unitless 1 1 1 1 1

Soil Ingestion Rate (adult) mg/day 100 100 330 (3) 100 (2) 100 (1)

Soil Ingestion Rate (child) mg/day 200 NA NA NA NA

Fraction Ingested unitless 1 1 1 1 1

Skin Surface Area (adult) cm
2
/day 5700 3300 3300 

(4)
3300 

(4)
5300 

(5)

Skin Surface Area (child) cm2/day 2800 NA NA NA NA

Soil to Skin Adherance Factor (adult) mg/cm2
0.07 0.2 0.3

 (4)
0.2 

(2) 
0.2 

(4)

Soil to Skin Adherance Factor (child) mg/cm
2

0.2 NA NA NA NA

Absorption Factor unitless chemical‐specific chemical‐specific chemical‐specific chemical‐specific chemical‐specific

Exposure Time hr/day 24 8 8 
(6)

8 
(2)

4 
(6)

Exposure Frequency day/yr 350 250 250 (3) 50 (6) 26 (6)

Exposure Duration (adult) yr 24 25 1 
(6)

25 
(2)

10 
(6)

Exposure Duration (child) yr 6 NA NA NA NA

Body Weight (adult) kg 70 70 70 70 43 
(7)

Body Weight (child) kg 15 NA NA NA NA

Averaging Time (carcinogen) days 25550 25550 25550 25550 25550

Averaging Time (noncarcinogen) days 8760 9125 365 9125 3650

Particulate Emission Factor m3/kg 1.31E+09 1.40E+09 1.62E+06 (3) 1.4E+09 (2) 1.4E+09 (2)

Volatilization Factor m
3/kg chemical‐specific chemical‐specific chemical‐specific chemical‐specific chemical‐specific

Parameter Units Residential (8) Industrial (9) Construction Worker

Maintenance 

Worker

Adolescent 

Trespasser

Target Cancer Risk unitless 1.00E‐06 1.00E‐06 1.00E‐06 1.00E‐06 1.00E‐06

Target Hazard Index unitless 1 1 1 1 1

Soil Ingestion Rate  (carcinogen) mg/day 120 50 330 
(3) 50 (9) 100 (1)

Soil Ingestion Rate (noncarcinogen) mg/day 200 50 330 
(3) 50 (9) 100 (1)

Fraction from Contaminated Source unitless 1 1 1 1 1

Relative Bioavailability Factor unitless 1 1 1 1 1

Skin Surface Area (carcinogen) cm2/day 4810 3500 3300 (4) 3500 (9) 5300 (5)

Skin Surface Area (noncarcinogen) cm
2/day 2960 3500 3300 (4) 3500 (9) 5300 (5)

Soil to Skin Adherance Factor (carcinogen) mg/cm
2

0.1 0.2 0.3 
(4) 0.2 (9) 0.2 (4)

Soil to Skin Adherance Factor (noncarcinogen) mg/cm
2

0.2 0.2 0.3 
(4) 0.2 (9) 0.2 (4)

Dermal Absorption unitless chemical‐specific chemical‐specific chemical‐specific chemical‐specific chemical‐specific

Inhalation Rate (carcinogen) m
3/day 12.2 20 20 (9) 20 (9) 20 (9)

Inhalation Rate (noncarcinogen) m
3
/day 8.1 20 20 

(9)
20 

(9)
20 

(9)

Exposure Frequency day/yr 350 250 250 
(3)

50
(6)

26 
(6)

Exposure Duration (carcinogen) yr 30 25 1 
(6)

25 
(9)

10 
(6)

Exposure Duration (noncarcinogen) yr 6 25 1 
(6)

25 
(9)

10 
(6)

Body Weight (carcinogen) kg 51.9 76.1 76.1 
(9)

76.1 
(9)

43 
(7)

Body Weight (noncarcinogen) kg 16.8 76.1 76.1 
(9) 76.1 (9) 43 (7)

Averaging Time (carcinogen) days 25550 25550 25550 25550 25550

Averaging Time (noncarcinogen) days 2190 9125 365 9125 3650

Particulate Emission Factor m3/kg 1.24E+09 1.24E+09 1.62E+06 (3) 1.24E+09 (9) 1.24E+09 (9)

Volatilization Factor m
3/kg chemical‐specific chemical‐specific chemical‐specific chemical‐specific chemical‐specific

Notes

(1)  USEPA, 2011  EPA Regional Screening Levels User's Guide (Default Residential Values)

(2)  USEPA, 2011  EPA Regional Screening Levels User's Guide (Default Industrial Values)

(3)  USEPA, 2002  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites OSWER 9355.4‐24

(4)  USEPA, 2004  Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005

(5)  USEPA, 2004  Dermal Guidance assumptions for head, hands, forearms, lower legs, and feet.

(6)  Professional judgment.

(7)  USEPA, 2011  Exposure Factors Handbook: 2011 Edition.    EPA/600/R‐090/052F.  Average body weight for ages 6 through 16.

(8)  FDEP, 2005  Technical Report:  Development of Cleanup Target Levels (Default Residential Values)

(9)  FDEP, 2005  Technical Report:  Development of Cleanup Target Levels (Default Industrial Values)

Derivation of FDEP Cleanup Target Levels

Derivation of EPA RSLs

TABLE 7-5

SUMMARY OF EXPOSURE ASSUMPTIONS TO DERIVE

RECEPTOR-SPECIFIC RSLs AND CTLs

REMEDIAL INVESTIGATION REPORT

NAVAL AIR STATION JACKSONVILLE

JACKSONVILLE, FLORIDA
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When similar exposure assumptions for the residential or industrial receptor are applicable to the other 

receptors for the derivation of USEPA receptor-specific RSLs, similar assumptions were applied to the 

derivation of FDEP receptor-specific CTLs.  For example, the USEPA adult body weight is 70 kilograms, 

but the FDEP adult body weight is 76.1 kilograms.  Therefore, for adult receptors such as the mainteance 

worker and the construction worker, 70 kilograms was used as the body weight for the derivation of 

USEPA receptor-specific RSLs and 76.1 kilograms was used as the body weight for the derivation of 

FDEP receptor-specific SCTLs.    

 

It is also important to note that toxicity factors different than those used by the USEPA may be used to 

develop soil and groundwater risk-based screening values for the FDEP risk evaluation because the 

values provided in the FDEP guidance document, Technical Report: Development of Cleanup Target 

Levels (FDEP, 2005) are those that form the basis for the derivation of the CTLs.  These are provided in 

the backup calculations provided in Appendix F.   

 

A summary of all risk-based RSLs and CTLs for all receptors is presented in Table 7-6 and their 

derivation is presented in Appendix F. 

 

7.4.2 Exposure Concentrations 

An exposure point concentration (EPC) is an estimate of a chemical concentration in an exposure unit 

(EU), and is used to estimate exposure intakes.  An EU is the area over which receptor activity is 

expected.  The entire area associated with PSC 45 was evaluated as one EU.  EPCs for soil were 

developed using all the soil data.  The 95 percent upper confidence limit (UCL) of the mean was selected 

as the EPC unless the UCL exceeded the maximum detected concentration.  In this case, the maximum 

detected concentration was used as the EPC.  The maximum detected concentration was also used as 

an EPC in the event of an insufficient number of detections.  EPCs were calculated using the FDEP’s 

FLUCL tool.  This program calculates a 95 percent UCL using the optimal method, given the 

characteristics of the data. Table 7-7 provides a summary of the EPCs for the COPCs (see Appendix G). 

 

For groundwater, only four permanent monitoring well groundwater samples were collected.  DPT results 

for locations 12, 13, and 22 are attributed to another sources area.  Therefore, the maximum detected 

concentration served as the basis for the EPC for groundwater.  These are also summarized in Table 7-7. 

 



JACKSONVILLE, FLORIDA

Parameter Units Residential Industrial

Maintenance 

Worker

Construction 

Worker

Adolescent 

Trespasser Residential Industrial

Maintenance 

Worker

Construction 

Worker

Adolescent 

Trespasser

Cadmium mg/kg 70 800 4020 94 4200 1800 9300 47700 276 460000

Chromium mg/kg 230 3100 15300 402 18000 0.29 5.6 28 5 28

BaP Equivalents ug/kg NA NA NA NA NA 15 210 1000 400 800

FDEP SOIL

Parameter Units Residential Industrial

Maintenance 

Worker

Construction 

Worker

Adolescent 

Trespasser Residential Industrial

Maintenance 

Worker

Construction 

Worker

Adolescent 

Trespasser

Cadmium mg/kg 82 2700 8400 195 4900 2030 3060 15000 1000 42000

Chromium mg/kg 210 3100 13000 20 8900 310 470 2400 15 6400

BaP Equivalents ug/kg NA NA NA NA NA 100 700 3300 3000 4800

Groundwater and Air

Parameter

USEPA Tap 

Water RSL 

(ug/L)

FDEP GCTL 

(ug/L)

Residential 

Air       

(ug/m3)

Industrial Air   

(ug/m3)

USEPA Tap 

Water RSL 

(ug/L)

FDEP GCTL 

(ug/L)

Residential 

Air       

(ug/m3)

Industrial Air  

(ug/m3)

Manganese 320 329 NA NA NA NA NA NA

Total Petroleum Hydrocarbons NA 280 NA NA NA NA NA NA

BaP Equivalents NA NA NA NA 0.0029 0.005 NA NA

1‐Methylnaphthalene 460 28 NA NA 0.97 NA NA NA

2‐Methylnaphthalene 27 28 NA NA NA NA NA NA

Naphthalene 6.1 140 3.1 13 0.14 NA 0.072 0.36

1,1‐Dichloroethane 2900 700 NA NA 2.4 NA 1.5 7.7

1,1‐Dichloroethene 260 350 210 880 NA NA NA NA

1,2‐Dichloroethane 13 210 7.3 31 0.15 0.4 0.094 0.47

1,4‐Dichlorobenzene 470 210 830 3500 0.42 1.5 0.22 1.1

Benzene 29 28 31 130 0.39 0.6 0.31 1.6

cis‐1,2‐Dichloroethene 28 70 NA NA NA NA NA NA

Ethylbenzene 670 700 1000 4400 1.3 NA 0.97 4.9

Isopropylbenzene 390 700 420 1800 NA NA NA NA

Xylenes 190 1400 100 440 NA NA NA NA

Tetrachloroethene 35 70 42 180 9.7 0.7 9.4 47

Trichloroethene 2.6 42 2.1 8.8 0.44 3.2 0.43 3

Vinyl Chloride 36 21 100 440 0.015 0.05 0.16 2.8

NA ‐ Not Applicable

CTL ‐ Cleanup Target Level

RSL ‐ Regional Screening Level

GCTL ‐ Groundwater Cleanup Target Level

µg/L ‐ micrograms per liter

µg/m
3 ‐ micrograms per cubic meter

BaP ‐ Benzo(a)pyrene

TABLE 7-6

RECEPTOR-SPECIFIC RSLs AND CTLs
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE

CarcinogenicNoncarcinogenic

Noncarcinogenic

Noncarcinogenic CarcinogenicUSEPA SOIL

Carcinogenic
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TABLE 7-7 
 

COPC EXPOSURE POINT CONCENTRATIONS 
REMEDIAL INVESTIGATION REPORT, PSC 45 

NAVAL AIR STATION JACKSONVILLE 
JACKSONVILLE, FLORIDA 

 

Parameter 
Soil (1)

 mg/kg 
Groundwater (2) 

µg/L 
Metals   
Cadmium 3.5 (3) N/A  
Chromium 11.1 (4) 6 
Manganese N/A 231 
Petroleum Hydrocarbons 
TPH N/A 12000 
Polycyclic Aromatic Hydrocarbons
1-Methylnaphthalene N/A 12 
2-Methylnaphthalene N/A 9.3 
BAP Equivalents 0.446 (2) 0.2 
Naphthalene N/A 52 
Volatile Organic Compounds 
1,1-Dichloroethane N/A 56 
1,1-Dichloroethene N/A 750 
1,2-Dichloroethane N/A 20 
1,4-Dichlorobenzene N/A 1.7 
Benzene N/A 1.1 
cis-1,2-Dichloroethene N/A 13 
Ethylbenzene N/A 10 
Isopropylbenzene N/A 3.5 
Total Xylenes N/A 44 
Tetrachloroethene NA 16 
Trichloroethene N/A 390 
Vinyl Chloride N/A 0.7 
Notes: 
(1) Determination of Soil EPCs is presented in Appendix I 
(2) Maximum Detected Concentration 
(3) 95 Percent Chebyshev (MVUE) UCL 
(4) 95 percent Nonparametric Chebyshev (Mean, StD) UCL 

 

7.5 VAPOR INTRUSION 

The USEPA’s Johnson and Ettinger vapor intrusion model (USEPA, 2004b) was used to evaluate risks to 

potential, future receptors hypothetically exposed to VOCs migrating from the groundwater to the indoor 

air of a building at PSC 45. HIs and ILCRs were estimated for two scenarios.  It was assumed that a 

hypothetical residence or an industrial building was placed over the groundwater plume with the 

maximum detected groundwater concentration providing the basis for predicting the indoor air 

concentrations.  

 

Input parameters for the Johnson and Ettinger vapor intrusion model are presented in Table 7-8.  Slab on 

grade construction was assumed.  Therefore, the model default value of 15 centimeters was used as the 

depth below grade to the bottom of the floor space.  The average depth to groundwater at PSC 45 is 
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152 centimeters (5 feet).  The average soil/groundwater temperature was obtained from the USEPA’s 

User’s Guide for Evaluating Subsurface Vapor Intrusion into Buildings (USEPA, 2004b).  The bulk 

density, total porosity, and water-filled porosity are the model recommended values for sandy clay.  The 

default building-related properties, as outlined in the USEPA’s Users’ Guide for Evaluating Subsurface 

Vapor Intrusion into Buildings (USEPA, 2004b) were used as inputs into the model.   

 

TABLE 7-8 
 

INPUT PARAMETERS FOR THE JOHNSON AND ETTINGER MODEL 

REMEDIAL INVESTIGATION REPORT, PSC 45 
NAVAL AIR STATION JACKSONVILLE 

JACKSONVILLE, FLORIDA 
 

Input Parameter Default Value 
Depth below grade to bottom of enclosed space (centimeter) 15 
Depth below grade to water table (centimeter) 152 
SCS soil type directly above water table Sandy Clay 
Average soil/groundwater temperature (°C) 20 
Vadose zone SCS soil type Sandy Clay 
Vadose zone soil dry bulk density (gm/cm3) 1.63 
Vadose zone soil total porosity (unitless) 0.385 
Vadose zone soil water-filled porosity (cm3/cm3) 0.197 
 

Notes: 
gm/cm3 = gram per cubic centimeter 
cm3/cm3 = cubic centimeter per cubic centimeter 

 

The output from the Johnson and Ettinger vapor intrusion model is presented in Appendix H.  The 

model-predicted indoor air concentrations are presented in Table 7-9. 

 

ECs were calculated for residential and industrial exposure using the predicted indoor air concentrations 

from the Johnson and Ettinger model and in accordance with the USEPA’s Risk Assessment Guidance 

for Superfund, Volume I, Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation 

Risk Assessment) (USEPA, 2009).   

 



NAVAL AIR STATION JACKSONVILLE

Parameter

Maximum 

Groundwater 

Concentration 

(ug/L)

J‐E Predicted 

Indoor Air 

Concentration 

(ug/m
3
)

Residential 

Noncarcinogenic 

EC                 (ug/m
3
)

Residential 

Carcinogenic      EC 

(ug/m
3
)

Industrial  

Noncarcinogenic 

EC               

(ug/m3
)

Industrial 

Carcinogenic     

EC              

(ug/m3
)

Residential 

Noncarcinogenic 

RSL               

(ug/m3
)

Residential 

Carcinogenic RSL 

(ug/m
3
)

Industrial 

Noncarcinogenic 

RSL              (ug/m
3
)

Industrial 

Carcinogenic 

RSL       

(ug/m3
)

1,1‐Dichloroethane 56 2.21E‐01 2.12E‐01 9.06E‐02 5.08E‐02 1.80E‐02 NA 1.5 NA 7.7

1,1‐Dichloroethene 750 8.29E+00 7.96E+00 3.40E+00 1.91E+00 6.76E‐01 210 NA 880 NA

1,2‐Dichloroethane 20 2.88E‐02 2.76E‐02 1.18E‐02 6.62E‐03 2.35E‐03 7.3 0.094 31 0.47

cis‐1,2‐Dichloroethene 13 4.46E‐02 4.28E‐02 1.83E‐02 1.03E‐02 3.63E‐03 NA NA NA NA

Tetrachloroethene 16 1.07E‐01 1.03E‐01 4.39E‐02 2.46E‐02 8.72E‐03 42 9.4 180 47

Trichloroethene 390 2.01E+00 1.93E+00 8.24E‐01 4.62E‐01 1.64E‐01 2.1 0.43 8.8 3

Vinyl Chloride 0.7 9.42E‐03 9.04E‐03 3.86E‐03 2.17E‐03 7.68E‐04 100 0.16 440 2.8

Naphthalene 52 3.27E‐02 3.14E‐02 1.34E‐02 7.52E‐03 2.67E‐03 3.1 0.072 13 0.36

1‐Methylnaphthalene 12 7.17E‐03 6.88E‐03 2.94E‐03 1.65E‐03 5.84E‐04 NA NA NA NA

2‐Methylnaphthalene 9.3 5.56E‐03 5.34E‐03 2.28E‐03 1.28E‐03 4.53E‐04 NA NA NA NA

1,4‐Dichlorobenzene 1.7 3.46E‐03 3.32E‐03 1.42E‐03 7.96E‐04 2.82E‐04 830 0.22 3500 1.1

Benzene 1.1 4.33E‐03 4.16E‐03 1.78E‐03 9.96E‐04 3.53E‐04 31 0.31 130 1.6

Ethylbenzene 10 3.95E‐02 3.79E‐02 1.62E‐02 9.09E‐03 3.22E‐03 1000 0.97 4400 4.9

Isopropylbenzene 3.5 1.72E‐02 1.65E‐02 7.05E‐03 3.96E‐03 1.40E‐03 420 NA 1800 NA

Xylenes 44 1.79E‐01 1.72E‐01 7.34E‐02 4.12E‐02 1.46E‐02 100 NA 440 NA

NA ‐ Not Applicable

EC ‐ Exposure Concentration

RSL ‐ Regional Screening Level

GCTL ‐ Groundwater Cleanup Target Level

µg/L ‐ micrograms per liter

µg/m3 ‐ micrograms per cubic meter

TABLE 7-9

JOHNSON AND ETTINGER MODELING RESULTS AND EXPOSURE CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT, PSC 45

JACKSONVILLE, FLORIDA
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ECs are defined by the following equation: 

 

hours/day) (AT)(24

ED))(ET)(EF)((C
EC air  

where:  

  EC = exposure concentration (µg/m3) 

  Cair = model-predicted indoor air concentration (µg/m3) 

ET  = exposure time (hours per day) 

  EF = exposure frequency (days per year) 

  ED  = exposure duration (30 years) 

  AT = averaging time (days) 

    for non-carcinogens, AT = ED x 365 days per year 

    for carcinogens, AT = 70 years x 365 days per year 

 

The exposure assumptions for converting the model-predicted indoor air concentrations to ECs for 

residential and industrial exposures are presented in Table 7-5.  The residential and industrial ECs are 

presented in Table 7-9.   

 

7.6 RISK CHARACTERIZATION 

The risk evaluation was conducted using the risk-ratio technique described in Section 7.2.   The EPCs for 

soil and groundwater COPCs were compared to the receptor-specific RSLs or CTLs to calculate cancer 

and noncancer risks.  In addition, ECs (see Table 7-9) derived from the Johnson and Ettinger Model 

predicted indoor air concentrations based on the use of location-specific input parameters listed in 

Table 7-8, and maximum detected groundwater concentrations listed in Table 7-7 were compared to the 

USEPA residential and industrial air RSLs to calculate vapor intrusion risks.  The risk calculations for 

exposure to soil, groundwater, and vapor intrusion are presented in Appendix I. 

 

Table 7-10 summarizes the risks using the USEPA-derived and receptor-specific RSLs.  The cancer risks 

for exposure to soil by the hypothetical future resident, the industrial worker, and the construction worker 

were within the USEPA’s target risk range.  The cancer risks for exposure to soil by the maintenance 

worker and the adolescent trespasser were less than the target risk range.  The noncancer HIs for 

exposure to soil by all receptors were less than the target of 1.  The risks for using groundwater as tap 

water exceeded the USEPA’s target risk range of 10-4 to 10-6 and the target HI of 1.  The cancer risk 

associated with vapor intrusion for the hypothetical future resident was within the target risk range, but 

was less than the target risk range for the industrial receptor.  The noncancer HI associated with vapor 

intrusion for residential exposure was equal to the target of 1, but the HI for industrial exposure was less 

than the target of 1.  
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TABLE 7-10 
 

RISK CHARACTERIZATION SUMMARY – USEPA BASIS 
REMEDIAL INVESTIGATION REPORT, PSC 45 

NAVAL AIR STATION JACKSONVILLE 
JACKSONVILLE, FLORIDA 

 

Receptor 
Cancer Risks (ILCR) Noncancer Risks (HI) 

Soil Groundwater 
Vapor 

Intrusion 
Soil Groundwater 

Vapor 
Intrusion 

Resident 6.8E-05 1.6E-03 2.5E-06 9.8E-02 1.7E+02 1.0 
Industrial 4.1E-06 NA 7.8E-08 8.0E-03 NA 5.9E-02 
Maintenance Worker 8.4E-07 NA NA 1.6E-03 NA NA 
Construction Worker 3.3E-06 NA NA 6.5E-02 NA NA 
Adolescent Trespasser 9.5E-07 NA NA 1.5E-03 NA NA 
 

Note: 
NA - Exposure pathway was not analyzed. 

 

Table 7-11 summarizes the risks using FDEP-derived and receptor-specific CTLs.   The cancer risk for 

exposure to soil by the hypothetical future resident exceeded the target risk level; however, the cancer 

risks for exposure to soil by all other evaluated receptors were less than the target risk level.  The 

noncancer HIs for exposure to soil by all receptors were less than the target of 1.  The risks for using 

groundwater as tap water exceeded FDEP’s target risk level of 10-6 and the target hazard index of 1.  The 

cancer risk associated with vapor intrusion for the hypothetical future resident exceeded FDEP’s target 

risk level, but was less than the target risk level for the industrial receptor.  The noncancer HI associated 

with vapor intrusion for residential exposure was equal to the target of 1, but the HI for industrial exposure 

was less than the target of 1.  

 

TABLE 7-11 
 

RISK CHARACTERIZATION SUMMARY – FDEP BASIS 
REMEDIAL INVESTIGATION REPORT, PSC 45 

NAVAL AIR STATION JACKSONVILLE 
JACKSONVILLE, FLORIDA 

 

Receptor 
Cancer Risks (ILCR) Noncancer Risks (HI) 

Soil Groundwater 
Vapor 

Intrusion 
Soil Groundwater 

Vapor 
Intrusion 

Resident 4.5E-06 2.6E-04 2.5E-06 9.6E-02 5.7E+01 1.0 
Industrial 6.6E-07 NA 7.8E-08 6.2E-03 NA 5.9E-02 
Maintenance Worker 1.4E-07 NA NA 1.3E-03 NA NA 
Construction Worker 8.9E-07 NA NA 5.7E-01 NA NA 
Adolescent Trespasser 9.5E-08 NA NA 2.0E-03 NA NA 
 

Note: 
NA - Exposure pathway was not analyzed. 
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7.7 UNCERTAINTY ANALYSIS 

This section presents a summary of uncertainties inherent in the SRE and includes a discussion of how 

they may affect the quantitative risk estimates and conclusions of the risk analysis.  Many of the 

assumptions used to evaluate risk and model concentrations tend to overestimate exposure, thus 

minimizing the potential for underestimating potential risks. 

 

Uncertainty in selection of chemicals for evaluation is related to the availability of data and data quality.  

Uncertainty associated with the exposure assessment includes the assumptions made to determine 

EPCs.  Uncertainty in risk characterization is associated with exposure to multiple chemicals. 

 

Uncertainty is associated with the use of the 95 percent UCL on the mean concentration as the EPC.  As 

a result of using the 95 percent UCL, the estimations of potential risk were most likely overstated because 

this is a representation of the upper limit that potential receptors would be exposed to over the entire 

exposure period.  Also, the use of the maximum concentration, when a 95 percent UCL could not be 

calculated, tends to overestimate risks because it is unlikely that a receptor could be exposed to the 

maximum concentration of every chemical.   

 

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from 

exposure to multiple COPCs via various exposure routes.  High uncertainty exists when summing 

noncarcinogenic risks for several substances across different exposure pathways.  This assumes that 

each substance has a similar effect and/or mode of action.  Even when chemicals affect the same target 

organs, they may have different mechanisms of action or differ in their fate in the body; thus, additivity 

may not be an appropriate assumption in all cases.  The assumption of additivity was considered 

because in most cases it represents a conservative estimate of risk.  Also, the risk characterization did 

not consider antagonistic or synergistic effects.  Little or no information is available to determine the 

potential for antagonism or synergism for the COPCs.  Because chemical-specific interactions could not 

be predicted, the likelihood for risks being over- or under-predicted could not be defined. 

 

The results of the vapor intrusion modeling are subject to the following sources of uncertainty: 

 

 Use of the maximum groundwater concentrations to predict indoor air concentrations would 

overestimate potential risks associated with vapor intrusion. 

 

 The Johnson and Ettinger model does not account for chemical transformation processes.  The 

presence of various chlorinated hydrocarbons suggests that tetrachloroethene and trichloroethene 

are undergoing degradation. 
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 The model treats the hypothetical building as a single chamber with instantaneous and homogenous 

vapor dispersion.  The model neglects contaminant sinks and room to room variation in vapor 

concentrations due to unbalanced mechanical and/or natural ventilation. 

 

 The default building area of 10 meters (32.8 feet) by 10 meters is based on a Michigan study and 

corresponds to the 10th percentile floor space area for residential single family dwellings.  The slab on 

grade scenario assumes a single floor dwelling 2.44 meters (8 feet) high.  The modeling results may be 

different for a building with different dimensions. 

 

 Absence of seasonal or temporal data contributes to the uncertainty by not accounting for the 

variability in groundwater concentrations. 

 

While most of the assumptions used to evaluate risk tend to overestimate exposure, overall it ensures 

that risks were not underestimated and tends to ensure protection of human health. 

 

7.8 SUMMARY AND CONCLUSIONS 

Risks for exposure to soil, groundwater, and inhalation of VOCs present in groundwater as a result of 

vapor intrusion at PSC 45 by hypothetical future residents were evaluated.  In addition, risks associated 

with exposure to soil and vapor intrusion at PSC 45 by industrial workers and risks associated with 

exposure to soil by maintenance workers, construction workers, and adolescent trespassers were 

evaluated. 

 

 Cumulative carcingenic risks for residential exposure to soil, groundwater, and inhalation of VOCs 

associated with vapor intrusion exceeded the USEPA’s target risk range of 10-4 to 10-6 and the 

FDEP’s target risk level of 10-6.  Cumulative noncarcinogenic risks for residential exposure to soil, 

groundwater, and inhalation of VOCs associated with vapor intrusion exceeded the USEPA’s and the 

FDEP’s target HI of 1. 

 

 Carcinogenic risks for residential exposure to groundwater were greater than the USEPA’s target risk 

range and the FDEP’s target risk level.  Noncarcinogenic risks for residential exposure to 

groundwater were greater than the USEPA’s and the FDEP’s target HI. 

 

 Carcinogenic risks for residential exposure to soil were greater than the FDEP’s target risk level, but 

were within the USEPA’s target risk range.  Noncarcinogenic risks for residential exposure to soil 

were less than the USEPA’s and the FDEP’s target HI. 
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 Carcinogenic risks for residential exposure to VOCs through vapor intrusion exceeded the FDEP’s 

target risk level, but were within the USEPA’s target risk range.  The noncarcinogenic risks 

associated with vapor intrusion for the hypothetical resident were equal to the USEPA’s and the 

FDEP’s target HI. 

 

 Carcinogenic risks for the industrial worker and the construction worker were within the USEPA’s 

target risk range.  Noncarcinogenic risks for the industrial woker were less than the USEPA’s target 

HI. 

 

 Carcinogenic and noncarcinogegnic risks for the maintenance worker and the adolescent trespasser 

were less than the USEPA’s target risk range and target HI, respectively. 

 

 Carcinogenic and noncarcinogenic risks for the industrial worker, maintenance worker, construction 

worker, and the adolescent trespasser were less than the FDEP’s target risk level and HI, 

respectively. 

 

Chemicals of concern (COCs) are those contaminants in a media of concern that contribute to risks 

greater than the USEPA’s target risk range, the FDEP’s target risk level, or the USEPA’s and FDEP’s 

target HQ of 1 in a specific medium of concern or are present at concentrations exceeding applicable or 

relevant and appropriate requirements, such as the MCL in groundwater.  For PSC 45, a COC has a risk 

level in a medium of concern greater than a cancer risk level of 10-6 or a HI of 1.0 or it exceeds the MCL 

or GCTL.   

 

 The COCs in groundwater (see Table 7-12) are manganese, TPH, cPAHs, benzo(a)anthracene, BAP, 

naphthalene, 1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, benzene, 

isopropylbenzene, tetrachloroethene, trichloroethene, vinyl chloride, and xylene. 

 

 Ethylbenzene concentrations in groundwater correspond to risks greater than the USEPA or FDEP 

targets, but its maximum detected concentration was less than the USEPA MCL and FDEP GCTL.   

Ethylbenzene was retained as a COC. 

 

 Vinyl chloride concentrations in groundwater also corresponded to risks greater than targets and its 

concentrations were less than the MCL or GCTL, but it is also a degradation product of 

tetrachloroethene and trichloroethene; therefore, it was retained as a COC. 
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 Manganese, isopropylbenzene, and xylene were present at concentrations exceeding the MCL or 

GCTL, but the corresponding risks were less than target risk levels.  Because of their exceedance of 

the MCL or GCTL, they were retained as COCs. 

 

TABLE 7-12 
 

COCs IN GROUNDWATER 

REMEDIAL INVESTIGATION REPORT, PSC 45 
NAVAL AIR STATION JACKSONVILLE 

JACKSONVILLE, FLORIDA 
 

Contaminant 

USEPA FDEP 

COC > 10-6 

Cancer 
Risk 

> 1  HQ > MCL 
> 10-6 

Cancer 
Risk 

> 1  HI > GCTL 

Metals 
Manganese     Yes     Yes Yes 
Petroleum Hydrocarbons 
TPH     NA   x Yes Yes 
PAHs 
cPAHs x   NA x   NA Yes 
BAP    x No     No Yes 
Benzo(a)anthracene     NA   x Yes Yes 
1-Methylnaphthalene     NA     No No 
Naphthalene x x NA     Yes Yes 
VOCs 
1,1-Dichloroethane x   NA     No Yes 
1,1-Dichloroethene   x Yes   x Yes Yes 
1,2-Dichloroethane x x Yes x   Yes Yes 
1,4-Dichlorobenzene x   No     No No 
Benzene x   No x   Yes Yes 
cis-1,2-Dichloroethene   No   No No 
Ethylbenzene x   No     No Yes 
Isopropylbenzene     NA     Yes Yes 
Tetrachloroethene x   Yes x   Yes Yes 
Trichloroethene x x Yes x x Yes Yes 
Vinyl Chloride x   No x   No Yes 
Xylene     No     Yes Yes 

 

The carcinogenic risk for residential exposure to soil exceeded the FDEP’s target risk level.  Based upon 

the calculated BAP equivalent values, the COCs for soil are the cPAHs.   

 

The carcinogenic risk for vapor intrusion also exceeded the FDEP’s target risk level.  The COC in 

groundwater responsible for the vapor intrusion risk is trichloroethene.  This analyte is also listed as a 

COC in groundwater. 
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8.0 ECOLOGICAL RISK ASSESSMENT 

This ERA was conducted to evaluate potential risks to ecological receptors resulting from contamination 

associated with PSC 45.  The ERA consisted of Steps 1 through 3A of USEPA’s 8-step ERA process, 

and was conducted following USEPA and Navy guidance (USEPA, 1997 and 2001; Navy, 1999).  Steps 1 

through 3A consist of the following: 

 

Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation 

Step 2 Screening-Level Exposure Estimate and Risk Calculation 

Step 3A Refinement of Preliminary COPCs  

 

Section 8.1.1 describes the environmental setting at PSC 45.  The contaminant source, migration 

pathways, and fate and transport characteristics are summarized in Section 8.1.2.  The ecotoxicity of site 

contaminants and potential ecological receptors are described in Section 8.1.3.  Section 8.1.4 describes 

complete exposure pathways, and Section 8.1.5 provides preliminary assessment and measurement 

endpoints.  Sections 8.2, 8.3, and 8.4 describe the screening level ecological effects evaluation, exposure 

estimates, and risk calculation, respectively.  Section 8.5 describes the refinement of preliminary COPCs.  

Uncertainties inherent in the ERA are discussed in Section 8.6.  The summary and conclusions of the 

ERA are provided in Section 8.7.  

 

8.1 SCREENING-LEVEL PROBLEM FORMULATION 

8.1.1 Environmental Setting 

PSC 45, the Building 200 Wash Rack Disposal Pit, is located at the northwestern corner of Building 200 

in a heavily industrialized portion of NAS Jacksonville near the flightline.  The site is surrounded by 

buildings and paved surfaces.  With the exception of small areas of mowed grass at the edges of 

buildings and along roadsides, there is no ecological habitat in the vicinity of PSC 45.   

 

The St. Johns River is located approximately 2,800 feet east of PSC 45.  The river at NAS Jacksonville is 

approximately 2.5 miles wide.  The salinity in this portion of the river fluctuates somewhat depending on 

rainfall and tidal conditions, but based on previous measurements of surface water salinity in the river at 

nearby OU 3, the salinity ranges from 7.0 to 8.8 ppt.  

 

8.1.2 Contaminant Sources, Migration Pathways, Fate and Transport 

The source of contamination at PSC 45 is the wash rack disposal pit.  Ground support equipment was 

cleaned in the wash rack at the northwestern corner of Building 200, where solvents were used to strip 
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paint from the equipment.  The disposal pit received overflow from an oil/water separator associated with 

the wash rack.  The pit was a French drain design that leached directly into subsurface soil.   

 

Contaminated media consist of deeper surface soil (0.5 to 2.0 feet bls) and groundwater.  Soil erosion 

due to stormwater runoff and wind does not occur at PSC 45 due to the flat terrain and the soil cover of 

impervious material.  Thus, overland transport of site-related contaminants in deeper surface soil  is not a 

contaminant transport mechanism at the site.  The contaminated deeper surface soil  at PSC 45 does not 

provide a complete pathway for ecological receptors.  The only significant contamination migration 

pathway for ecological receptors is the groundwater-to-surface water pathway.   

 

As discussed in Sections 2.2.10 and 5.4 and in Appendix B, the surficial groundwater aquifer in the 

vicinity of PSC 45 is composed of distinct upper and intermediate layers.  The upper layer extends from 

the ground surface to a depth of approximately 15 feet below msl, which at PSC 45 equates to 

approximately 30 feet bgs.  The intermediate surficial layer extends from the bottom of the upper layer to 

the top of the Hawthorn Group.  The flow of groundwater beneath Site 45 is influenced by the 

underground stormwater drainage system, but the flow is generally eastward toward the St. Johns River.  

Information from camera surveys and other sources indicate that groundwater in the upper layer of the 

surficial aquifer seeps into the stormwater drainage system through joints and cracks in the underground 

drainage pipes and, as a result, contaminated groundwater from PSC 45 seeps into the stormwater 

system. This contaminated groundwater then mixes with the water currently in the stormwater system and 

is conveyed approximately ½ a mile where the stormwater discharges into the  St. Johns River..  The 

intermediate layer of the surficial aquifer lies beneath the stormwater drainage system; thus, groundwater 

in the intermediate layer does not enter the stormwater drainage pipes.  Contaminated groundwater in the 

intermediate layer has not reached the river and is not expected to do so until approximately 80 years 

from now (see Section 5.4). 

 

VOCs are the primary contaminants in groundwater at PSC 45.  VOCs are poorly adsorbed to soil and 

sediment particles and are not typically detected at high concentrations in surface water, surface soil, and 

sediment because of their high volatility.  VOCs in soil will dissolve in rain water to varying degrees and 

can be transported overland with runoff or into groundwater, but overland transport does not occur at 

PSC 45.  Photolysis and hydrolysis are not significant mechanisms for VOC degradation.  Aerobic 

biodegradation in soil and groundwater is significant, however, and anaerobic degradation can also occur 

in these media.   

 

As noted in Section 5.3.3, the Phase II data from the areas to the north and northeast (DPT 14, DPT 21, 

DPT 13, DPT 22, and DPT 12) show that those results are distinctly different from the chemical profiles of 

other sampling locations at PSC 45. These results suggests that a secondary source of contamination, 
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originating somewhere immediately north of PSC 45, is likely to be responsible for impacts to 

groundwater detected during this investigation of PSC 45.   Based on review of this information, the 

Partnering Team determined that additional investigation into this possible second source area should be 

conducted as a separate site and that further investigation of the area to the north and northeast of 

PSC 45 is not warranted as part of the PSC 45 RI. Therefore, the results from the groundwater samples 

collected from DPT 14, DPT 21, DPT 13, DPT 22, and DPT 12 are not incorporated into the ecological 

risk assessment. 

 

8.1.3 Ecotoxicity and Potential Receptors 

Even though most VOCs readily volatilize from soil and surface water, VOC contamination can be toxic to 

ecological receptors.  Toxic effects from VOCs are due to their biotransformation within receptors.  VOCs 

are known to be central nervous system toxins and can cause behavioral changes, impaired movement, 

and central nervous system depression.  Some VOCs are hepatotoxic (toxic to the liver) (Hazardous 

Substances Data Bank, 2006).  Nevertheless, VOC toxicity to ecological receptors is relatively low.  VOCs 

do not generally bioaccumulate in ecological receptors.  Potential receptors associated with PSC 45 

consist of organisms in the St. Johns River, which are discussed in more detail below. 

 

8.1.4 Potentially Complete Exposure Pathways 

As mentioned in Section 8.1.2, contaminated groundwater, in the surficial upper layer, from PSC 45 

seeps into the stormwater system where it mixes with water in the stormwater system. This water then is 

conveyed approximately ½ mile to a point where it discharges into the St. Johns River..  Fish and aquatic 

invertebrates in the river could be exposed to contaminants through ingestion and direct contact with 

surface water.  However, there are no data on the concentration of the contaminates in the stormwater 

system; therefore, it is not known if these contaminants are being discharged into the St. Johns River. 

 

Because of the close relationship between sediments and surface water, sediments can become 

contaminated as a result of surface water contamination.  For example, surface water contaminants can 

be adsorbed onto particulate matter that becomes deposited in bottom sediments.  This would result in 

benthic organisms (i.e., invertebrate organisms that live on or in sediment) being exposed to 

contaminants through ingestion of sediment and direct contact with sediment.  While this cannot be totally 

ruled out in the areas where contaminated groundwater from PSC 45 discharges into the St. Johns River, 

VOCs, which are the primary contaminants in groundwater at PSC 45, are poorly adsorbed to sediment 

particles.   

 

Higher trophic level animals such as birds and mammals forage in the St. Johns River and can be 

exposed to contaminants through three pathways: oral, dermal, and inhalation.  The inhalation pathway is 
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insignificant because VOCs, which are the compounds most likely to present a risk through inhalation, are 

rapidly diluted and dispersed when exposed to air.  The dermal pathway is generally assumed to be 

minor because fur and feathers minimize transfer across dermal tissue, and the oral exposure pathway is 

the primary pathway of intake of most contaminants for wildlife such as birds and mammals 

(Sample et al, 1997).   

A complete exposure pathway has the following three components: (1) a source of contaminants that can 

be released to the environment, (2) a route of contaminant transport through an environmental medium, 

and (3) an exposure or contact point for an ecological receptor.  The poor terrestrial habitat at PSC 45, 

the industrial nature of the area, the small size of the site, and the fact that site-related contamination is 

limited to subsurface soil and groundwater results in a terrestrial exposure pathway that is essentially 

incomplete at PSC 45.  Therefore, the terrestrial exposure pathway was not evaluated further.  

Contaminated groundwater from PSC 45, however, discharges into the St. Johns River.  In summary, 

complete exposure pathways and routes of entry into biota that were evaluated in this ecological risk 

assessment consist of direct contact with surface water and ingestion of surface water. 

 

8.1.5 Preliminary Assessment and Measurement Endpoints 

An assessment endpoint is “an explicit expression of the environmental value that is to be protected”, 

while a measurement endpoint is “a measurable ecological characteristic that is related to the valued 

characteristic chosen as the assessment endpoint” (USEPA, 1997).  Measurement endpoints represent 

the assessment endpoints chosen for a site and are measures of biological effects (USEPA, 1997).   

 

The USEPA Region 4 has specified that assessment endpoints for the screening-level assessment 

should be broad and generic.  For the PSC 45 screening level assessment, the preliminary assessment 

endpoint is the protection of aquatic biota from adverse effects of chemicals on their growth, survival, and 

reproduction.   

 

Adverse effects on aquatic biota were investigated by collecting and analyzing groundwater samples, and 

then comparing the groundwater data to ESVs for surface water.  Thus, the preliminary measurement 

endpoints are represented by surface water ESVs.   

 

The surface water ESVs are based on conservative endpoints and sensitive ecological effects data, and 

thus, the screening values represent chemical concentrations associated with a low probability of 

unacceptable risks to ecological receptors.   
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8.2 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION 

The FDEP considers "predominately marine waters” to consist of surface waters in which the chloride 

concentration at the surface is greater than 1,500 mg/L per Chapter 62-302.200, F.A.C.  Since most 

anions in seawater or brackish water are chloride ions, chloride can be determined from salinity 

concentration measurements.  According to Weyl (Weyl, 1970), the following relationship exists in sea 

water between chlorinity (the weight fraction of chloride in water) and total salt content: salinity (in ppt) 

equals 0.00180655 times chlorinity (in mg/L).  Thus, a chloride concentration of 1,500 mg/L equates to 

2.7 ppt salinity.  As mentioned in Section 8.1.1, the salinity in the St. Johns River at NAS Jacksonville 

ranges from 7.0 to 8.8 ppt; therefore, the St. Johns River at NAS Jacksonville is considered to be 

predominately marine.  With this in mind, the groundwater data were compared to marine surface water 

ESVs.   

 

The FDEP Class III Predominantly Marine Waters Criteria were used as the preferred choice for marine 

surface water ESVs (FDEP, 2012).  As a second choice for ESVs (for chemicals without FDEP Class III 

Criteria), the USEPA Region 4 chronic saltwater screening values were used (USEPA, 2001).  Marine 

chronic surface water screening values in Screening Quick Reference Tables derived for the NOAA by 

Buchman were used as a third choice for chemicals without ESVs from the two aforementioned sources 

(Buchman, 2008).  The NOAA chronic values were created to be used as preliminary screening values for 

environmental concentrations of contaminants and were taken from numerous federal, state, and 

international regulatory agencies.  The USEPA Region 3 marine surface water screening benchmarks 

(USEPA, 2006) were used for chemicals without ESVs from the three sources above.   

 

If the maximum detected concentration of a chemical in groundwater was less than the ESV, the chemical 

was eliminated from further consideration.  If the maximum concentration equaled or exceeded the ESV, 

or if a screening value was not available, the chemical was then considered to be an ecological COPC 

and was retained for further evaluation.   

 

8.3 SCREENING-LEVEL EXPOSURE ESTIMATE 

Analytical data from groundwater samples collected within the upper surficial groundwater layer were 

evaluated in the ERA.  These samples were obtained from two shallow monitoring well samples and DPT 

samples collected from two depth intervals at each of seven DPT locations.  The two shallow well 

samples were collected in May 2011 from a screened depth of 3 to 13 feet bgs.  The DPT samples were 

collected in June 2011.  The DPT data evaluated in the ERA consisted of samples collected at 12 to 16 

feet bgs and at 20 to 24 feet bgs.    
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Note that for brevity, the sample identification nomenclature is abbreviated in the ERA.  For example, the 

complete identification nomenclature for one of the two shallow monitoring well samples is 

JAX-45-B200-MW01S-20110504; JAX-45 identifies the sample as being from PSC 45 at 

NAS Jacksonville, B200 associates the sample with Building 200, MW01S signifies that the sample is 

from monitoring well number 1 and was collected from the shallow depth interval (3 to 13 feet bgs), and 

20110504 identifies the date of sample collection.  The ERA refers to this sample as MW01S.  Similarly, 

DPT sample JAX-45-DPT19-12-06202011 is abbreviated as DPT19-12 in the ERA and indicates a DPT 

sample collected from location number 19 at a depth interval of 12 to 16 feet bgs.  The DPT sample 

collected from the same location at the 20 to 24 foot depth interval would be abbreviated as DPT19-20. 

8.4 SCREENING-LEVEL RISK CALCULATION 

The screening level risk calculation step compared maximum concentrations of chemicals in groundwater 

to marine surface water ESVs.  The ratio of the maximum concentration to the ESV is called the 

screening HQ.  Analytes with maximum concentrations less than ESVs (HQ < 1) were dropped from 

further consideration, while those that equaled or exceeded ESVs (HQ > 1), or did not have ESVs, were 

retained as ecological COPCs.  An HQ value greater than 1 indicates that ecological receptors are 

potentially at risk, and further evaluation or additional data may be necessary to confirm with greater 

certainty whether ecological receptors are actually at risk.  Chemicals that were retained as ecological 

COPCs were evaluated in Step 3A so that risk managers can determine if further investigation is 

warranted.   

 

Calcium, magnesium, potassium, and sodium were not considered to be ecological COPCs because they 

are essential nutrients that can be tolerated by living systems even at relatively high concentrations.  

There have been no activities at PSC 45 that have resulted in known releases of high levels of these four 

chemicals at the site. 

 

Maximum groundwater concentrations of three metals, one SVOC, three PAHs, and five VOCs exceeded 

their corresponding marine surface water ESVs, while marine surface water ESVs were not available for 

two SVOCs, one PAH, and  six VOCs that were detected in groundwater (see Table 8-1).   

 

Table 8-2 presents concentrations of all analytes that were detected in the two shallow monitoring well 

samples and in the DPT samples collected at 12 to 16 feet bgs and 20 to 24 feet bgs.  Figure 8-1 

presents concentrations of detected analytes that exceeded ESVs in each sample.  The full groundwater 

data set is presented in Appendix E. 

 

 



TABLE 8-1

DEVELOPMENT OF ECOLOGICAL COPCs IN THE UPPER LAYER OF THE SURFICIAL AQUIFER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

1 OF 2

Minimum 

Non‐Detect

Maximum 

Non‐Detect

Inorganics (µg/L)

ALUMINUM 2/2 58.7 J 251 J JAX45‐B200‐MW01S 154.85 1500
(2)

0.2 No

ARSENIC 2/2 1.7 J 8.2 JAX45‐B200‐MW02S 4.95 50
(2)

0.2 No

BARIUM 2/2 20.3 32.8 JAX45‐B200‐MW02S 26.55 200
(3)

0.2 No

CALCIUM 2/2 8420 96600 JAX45‐B200‐MW01S 52510.00 NA NA No

CHROMIUM 1/2 2.6 J 2.6 J JAX45‐B200‐MW01S 0.36 0.36 1.39 50
(2)

0.1 No

COBALT 2/2 0.39 J 8.7 J JAX45‐B200‐MW02S 4.55 1
(3)

8.7 Yes

COPPER 1/2 1.5 J 1.5 J JAX45‐B200‐MW01S 0.63 0.63 0.91 3.7
(2)

0.4 No

IRON 2/2 4860 19800 JAX45‐B200‐MW02S 12330.00 300
(2)

66.0 Yes

LEAD 1/2 1.1 J 1.1 J JAX45‐B200‐MW01S 1.07 1.07 0.82 8.5
(2)

0.1 No

MAGNESIUM 2/2 2310 5850 JAX45‐B200‐MW01S 4080.00 NA NA No

MANGANESE 2/2 179 231 JAX45‐B200‐MW01S 205.00 100
(3)

2.3 Yes

NICKEL 2/2 0.64 J 0.71 J JAX45‐B200‐MW02S 0.68 8.3
(2)

0.1 No

POTASSIUM 2/2 1410 5490 JAX45‐B200‐MW01S 3450.00 NA NA No

SILVER 1/2 0.43 J 0.43 J JAX45‐B200‐MW02S 0.27 0.27 0.28 2.3
(2)

0.2 No

SODIUM 2/2 8160 8520 JAX45‐B200‐MW01S 8340.00 NA NA No

VANADIUM 1/2 1.1 J 1.1 J JAX45‐B200‐MW01S 0.23 0.23 0.61 50
(3)

0.0 No

ZINC 2/2 11.6 J 11.7 J JAX45‐B200‐MW01S 11.65 86
(2)

0.1 No

Semivolatile Organic Compounds (µg/L)

1,1‐BIPHENYL 1/2 3.4 J 3.4 J JAX45‐B200‐MW01S 2.6 2.6 2.35 NA NA Yes

2,4‐DIMETHYLPHENOL 1/2 12 12 JAX45‐B200‐MW01S 4.2 4.2 7.05 NA NA Yes

DI‐N‐BUTYL PHTHALATE 1/2 4.1 J 4.1 J JAX45‐B200‐MW01S 2.4 2.4 2.65 3.4
(4)

1.2 Yes

Polynuclear Aromatic Hydrocarbons (µg/L)

1‐METHYLNAPHTHALENE 1/2 12 12 JAX45‐B200‐MW01S 0.065 0.065 6.02 NA NA Yes

2‐METHYLNAPHTHALENE 1/2 9.3 9.3 JAX45‐B200‐MW01S 0.074 0.074 4.67 4.2
(5)

2.2 Yes

ACENAPHTHENE 1/2 0.085 J 0.085 J JAX45‐B200‐MW01S 0.062 0.062 0.06 2700
(2)

3.1E‐05 No

BENZO(A)ANTHRACENE 1/2 0.14 J 0.14 J JAX45‐B200‐MW02S 0.047 0.047 0.08 0.031
(2)

4.5 Yes

FLUORENE 1/2 0.081 J 0.081 J JAX45‐B200‐MW01S 0.059 0.059 0.06 14000
(2)

5.8E‐06 No

NAPHTHALENE 1/2 52 52 JAX45‐B200‐MW01S 0.062 0.062 26.02 23.5
(4)

2.2 Yes

Volatile Organic Compounds (µg/L)

1,1‐DICHLOROETHANE 1/14 56 56 JAX45‐B200‐MW02S 0.21 0.21 4.10 NA NA Yes

1,1‐DICHLOROETHENE 2/14 3 750 JAX45‐B200‐MW02S 0.35 0.35 53.94 3.2
(2)

234.4 Yes

1,2‐DICHLOROBENZENE 1/14 8.6 8.6 JAX45‐B200‐MW01S 0.15 0.15 0.68 19.7
(4)

0.4 No

1,2‐DICHLOROETHANE 1/14 20 20 JAX45‐B200‐MW02S 0.2 0.2 1.52 1130
(4)

1.8E‐02 No

1,4‐DICHLOROBENZENE 1/14 1.7 1.7 JAX45‐B200‐MW01S 0.24 0.24 0.23 19.9
(4)

8.5E‐02 No

Location of Maximum 

Concentration

Range of Nondetects Ecological 
Screening 

Value

Hazard 

Quotient(1)

Average of 

All Results
Minimum 

Concentration

Maximum 

Concentration

Range of Detected ConcentrationsFrequency 

of 

Detection

Parameter
COPC 

(Yes/No)

R
ev. 1 

M
A

Y
 2013

12JA
X

0138
8-7

C
TO

 0112



TABLE 8-1

DEVELOPMENT OF ECOLOGICAL COPCs IN THE UPPER LAYER OF THE SURFICIAL AQUIFER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

2 OF 2

Minimum 

Non‐Detect

Maximum 

Non‐Detect

Location of Maximum 

Concentration

Range of Nondetects Ecological 
Screening 

Value

Hazard 

Quotient(1)

Average of 

All Results
Minimum 

Concentration

Maximum 

Concentration

Range of Detected ConcentrationsFrequency 

of 

Detection

Parameter
COPC 

(Yes/No)

ACETONE 3/14 2.7 J 4.2 J JAX45‐DPT18 2.2 5.7 1.85 564000
(5)

7.4E‐06 No

BENZENE 2/14 0.34 J 1.1 JAX45‐B200‐MW02S 0.26 0.26 0.21 71.28
(2)

1.5E‐02 No

CARBON DISULFIDE 9/14 0.32 J 1.9 JAX45‐DPT18 0.25 0.25 0.47 NA NA Yes

CHLOROMETHANE 5/14 0.4 J 0.77 J JAX45‐DPT19 0.36 0.36 0.31 470.8(2)
1.6E‐03 No

CIS‐1,2‐DICHLOROETHENE 3/14 0.24 J 13 JAX45‐B200‐MW01S 0.21 0.21 1.19 680
(5, 6)

1.9E‐02 No

CYCLOHEXANE 1/14 1.6 1.6 JAX45‐B200‐MW01S 0.31 0.31 0.26 NA NA Yes

ETHYLBENZENE 1/14 10 10 JAX45‐B200‐MW01S 0.21 0.21 0.81 4.3
(4)

2.3 Yes

ISOPROPYLBENZENE 1/14 3.5 3.5 JAX45‐B200‐MW01S 0.23 0.23 0.36 NA NA Yes

METHYL CYCLOHEXANE 1/14 3.4 3.4 JAX45‐B200‐MW01S 0.3 0.3 0.38 NA NA Yes

TETRACHLOROETHENE 1/14 16 16 JAX45‐B200‐MW01S 0.4 0.4 1.33 8.85
(2)

1.8 Yes

TOLUENE 2/14 0.36 J 24 JAX45‐B200‐MW01S 0.27 0.27 1.86 37
(4)

0.6 No

TOTAL XYLENES 1/14 44 44 JAX45‐B200‐MW01S 0.25 0.25 3.26 19
(5)

2.3 Yes

TRICHLOROETHENE 6/14 0.33 J 390 JAX45‐B200‐MW02S 0.28 0.28 28.87 80.7
(2)

4.8 Yes

VINYL CHLORIDE 1/14 0.7 J 0.7 J JAX45‐B200‐MW02S 0.25 0.25 0.17 NA NA Yes

Notes:

(1)  Hazard quotient = maximum detected concentration ÷ ecological screening value.

(2)  Florida Chronic Class III Surface Water Criteria for marine water; FAC 62-302.530 (FDEP, 2010).

(6)  Screening value for total 1,2-dichloroethene.

NA:  Ecological screening value not available.

(5)  USEPA Region 3 marine surface water screening benchmarks (USEPA, 2006).

(3)  NOAA marine surface water chronic values (Buchman, 2008).

(4)  USEPA Region 4 chronic saltwater screening values (USEPA, 2001).
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TABLE 8-2

COMPARISON OF ESVs TO DETECTED ANALYTE CONCENTRATIONS FROM SAMPLES COLLECTED IN THE UPPER LAYER OF THE SURFICIAL AQUIFER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Page 1 of 4 

LOCATION

SAMPLE IDENTIFICATION

SAMPLE CODE
METALS (µg/L)
ALUMINUM 1500 251 J 58.7 J NA NA NA
ARSENIC 50 1.7 J 8.2 NA NA NA
BARIUM 200 20.3 32.8 NA NA NA
CALCIUM NC 96600 8420 NA NA NA
CHROMIUM 50 2.6 J 0.36 U NA NA NA
COBALT 1 0.39 J 8.7 J NA NA NA
COPPER 3.7 1.5 J 0.63 U NA NA NA
IRON 300 4860 19800 NA NA NA
LEAD 8.5 1.1 J 1.07 U NA NA NA
MAGNESIUM NC 5850 2310 NA NA NA
MANGANESE 100 231 179 NA NA NA
NICKEL 8.3 0.64 J 0.71 J NA NA NA
POTASSIUM NC 5490 1410 NA NA NA
SILVER 2.3 0.27 U 0.43 J NA NA NA
SODIUM NC 8520 8160 NA NA NA
VANADIUM 50 1.1 J 0.23 U NA NA NA
ZINC 86 11.7 J 11.6 J NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (µg/L)
1-METHYLNAPHTHALENE NC 12 0.065 U NA NA NA
2-METHYLNAPHTHALENE 4.2 9.3 0.074 U NA NA NA
ACENAPHTHENE 2700 0.085 J 0.062 U NA NA NA
BENZO(A)ANTHRACENE 0.031 0.047 U 0.14 J NA NA NA
FLUORENE 14000 0.081 J 0.059 U NA NA NA
NAPHTHALENE 23.5 52 0.062 U NA NA NA
SEMIVOLATILES (µg/L)
1,1-BIPHENYL NC 3.4 J 2.6 U NA NA NA
2,4-DIMETHYLPHENOL NC 12 4.2 U NA NA NA
DI-N-BUTYL PHTHALATE 3.4 4.1 J 2.4 U NA NA NA
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 550 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE NC 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
1,1-DICHLOROETHANE NC 0.21 U 56 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 3.2 0.35 U 750 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 19.7 8.6 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 1130 0.2 U 20 0.2 U 0.2 U 0.2 U
1,4-DICHLOROBENZENE 19.9 1.7 0.24 U 0.24 U 0.24 U 0.24 U
ACETONE 564000 2.2 U 2.2 U 2.2 UJ 2.2 UJ 2.7 J
BENZENE 71.28 0.34 J 1.1 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE NC 0.25 U 0.25 U 0.25 U 0.65 J 0.25 U
CARBON TETRACHLORIDE 4.42 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 470.8 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

ESV

JAX45-B200-
MW01S

JAX45-B200-
MW02S

JAX45-DPT15
JAX45-
DPT16

JAX-45-B200-
MW01S-

20110504

JAX-45-B200-
MW02S-20110504

JAX-45-DPT15-
12-06202111

JAX-45-
DPT15-20-
06202111

JAX-45-
DPT16-12-
06202111

NORMAL NORMAL NORMAL NORMAL NORMAL
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TABLE 8-2

COMPARISON OF ESVs TO DETECTED ANALYTE CONCENTRATIONS FROM SAMPLES COLLECTED IN THE UPPER LAYER OF THE SURFICIAL AQUIFER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Page 2 of 4 

LOCATION

SAMPLE IDENTIFICATION

SAMPLE CODE
CHLOROMETHANE 470.8 0.36 U 0.36 U 0.36 U 0.46 J 0.4 J
CIS-1,2-DICHLOROETHENE 680 13 2.2 0.21 U 0.21 U 0.21 U
CYCLOHEXANE NC 1.6 0.31 U 0.31 U 0.31 U 0.31 U
ETHYLBENZENE 4.3 10 0.21 U 0.21 U 0.21 U 0.21 U
ISOPROPYLBENZENE NC 3.5 0.23 U 0.23 U 0.23 U 0.23 U
METHYL CYCLOHEXANE NC 3.4 0.3 U 0.3 U 0.3 U 0.3 U
METHYLENE CHLORIDE 1580 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 8.85 16 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 37 24 0.36 J 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 44 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 680 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 80.7 2.3 390 0.28 U 0.28 U 0.28 U
VINYL CHLORIDE NC 0.25 U 0.7 J 0.25 U 0.25 U 0.25 U

NORMAL NORMAL NORMALNORMAL NORMAL

JAX-45-DPT15-
12-06202111

JAX-45-
DPT15-20-
06202111
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MW02S-20110504
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ESV
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JAX45-B200-
MW02S
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TABLE 8-2

COMPARISON OF ESVs TO DETECTED ANALYTE CONCENTRATIONS FROM SAMPLES COLLECTED IN THE UPPER LAYER OF THE SURFICIAL AQUIFER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Page 3 of 4 

LOCATION

SAMPLE IDENTIFICATION

SAMPLE CODE
METALS (µg/L)
ALUMINUM 1500 NA NA NA NA NA NA NA NA NA
ARSENIC 50 NA NA NA NA NA NA NA NA NA
BARIUM 200 NA NA NA NA NA NA NA NA NA
CALCIUM NC NA NA NA NA NA NA NA NA NA
CHROMIUM 50 NA NA NA NA NA NA NA NA NA
COBALT 1 NA NA NA NA NA NA NA NA NA
COPPER 3.7 NA NA NA NA NA NA NA NA NA
IRON 300 NA NA NA NA NA NA NA NA NA
LEAD 8.5 NA NA NA NA NA NA NA NA NA
MAGNESIUM NC NA NA NA NA NA NA NA NA NA
MANGANESE 100 NA NA NA NA NA NA NA NA NA
NICKEL 8.3 NA NA NA NA NA NA NA NA NA
POTASSIUM NC NA NA NA NA NA NA NA NA NA
SILVER 2.3 NA NA NA NA NA NA NA NA NA
SODIUM NC NA NA NA NA NA NA NA NA NA
VANADIUM 50 NA NA NA NA NA NA NA NA NA
ZINC 86 NA NA NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (µg/L)
1-METHYLNAPHTHALENE NC NA NA NA NA NA NA NA NA NA
2-METHYLNAPHTHALENE 4.2 NA NA NA NA NA NA NA NA NA
ACENAPHTHENE 2700 NA NA NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE 0.031 NA NA NA NA NA NA NA NA NA
FLUORENE 14000 NA NA NA NA NA NA NA NA NA
NAPHTHALENE 23.5 NA NA NA NA NA NA NA NA NA
SEMIVOLATILES (µg/L)
1,1-BIPHENYL NC NA NA NA NA NA NA NA NA NA
2,4-DIMETHYLPHENOL NC NA NA NA NA NA NA NA NA NA
DI-N-BUTYL PHTHALATE 3.4 NA NA NA NA NA NA NA NA NA
VOLATILES (µg/L)
1,1,2-TRICHLOROETHANE 550 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,2-TRICHLOROTRIFLUOROETHANE NC 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 UJ 0.31 U
1,1-DICHLOROETHANE NC 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1,1-DICHLOROETHENE 3.2 0.35 U 0.35 U 3 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
1,2-DICHLOROBENZENE 19.7 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,2-DICHLOROETHANE 1130 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,4-DICHLOROBENZENE 19.9 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
ACETONE 564000 2.2 UJ 2.2 UJ 2.2 UJ 4.2 J 3.2 J 3.3 U 3.1 U 4.1 U 5.7 U
BENZENE 71.28 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
CARBON DISULFIDE NC 0.54 J 0.78 J 0.44 J 1.9 0.32 J 0.33 J 0.6 J 0.25 UJ 0.4 J
CARBON TETRACHLORIDE 4.42 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
CHLOROFORM 470.8 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

NORMAL NORMAL NORMAL NORMAL NORMAL

JAX45-DPT17 JAX45-DPT18

NORMAL

JAX-45-
DPT19-12-
06222011

JAX-45-DPT19-
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NORMAL
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JAX-45-DPT17-
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DPT18-12-
06202111
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DPT18-20-
06202111

NORMAL NORMAL
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TABLE 8-2

COMPARISON OF ESVs TO DETECTED ANALYTE CONCENTRATIONS FROM SAMPLES COLLECTED IN THE UPPER LAYER OF THE SURFICIAL AQUIFER
REMEDIAL INVESTIGATION REPORT, PSC 45

NAVAL AIR STATION JACKSONVILLE
JACKSONVILLE, FLORIDA

Page 4 of 4 

LOCATION

SAMPLE IDENTIFICATION

SAMPLE CODE
CHLOROMETHANE 470.8 0.36 U 0.36 U 0.36 U 0.36 U 0.48 J 0.36 U 0.77 J 0.65 J 0.36 U
CIS-1,2-DICHLOROETHENE 680 0.21 U 0.21 U 0.21 U 0.21 U 0.24 J 0.21 U 0.21 U 0.21 U 0.21 U
CYCLOHEXANE NC 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 UJ 0.31 UJ 0.31 UJ
ETHYLBENZENE 4.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
ISOPROPYLBENZENE NC 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
METHYL CYCLOHEXANE NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 UJ 0.3 U
METHYLENE CHLORIDE 1580 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
TETRACHLOROETHENE 8.85 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
TOLUENE 37 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
TOTAL XYLENES 19 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRANS-1,2-DICHLOROETHENE 680 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROETHENE 80.7 0.33 J 0.71 J 8 0.28 U 1.7 0.28 U 0.28 U 0.28 U 0.28 U
VINYL CHLORIDE NC 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

Notes:
NC - Ecolocical screening value not available. ESC - Ecological Screening Value Shaded concentrations exceed ecological screening value.
NA -  The sample was not analyzed for this chemcal. µg/L - micrograms per liter
J - estimated value
U - non detect
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20-06202111

R
ev. 1 

M
A

Y
 2013

12JA
X

0138
8-12

C
TO

 0112



!<!<!<!<!<!<!<!<!<

!<!<!<!<!<!<!<

!(!(!(!(!(

!(!(!(!(!(!(
!(!(!(!(!(

!(!(!(!(!( !(!(!(!(!( !(!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(!(

MW01S
IRON                   4860
MANGANESE              231
DI-N-BUTYL PHTHALATE   4.1  J
ETHYLBENZENE           10
TETRACHLOROETHENE      16
TOTAL XYLENES          44
2-METHYLNAPHTHALENE    9.3
NAPHTHALENE            52

MW02S
COBALT                8.7  J
IRON                  19800
MANGANESE             179
BENZO(A)ANTHRACENE    0.14  J
1,1-DICHLOROETHENE    750
TRICHLOROETHENE       390

DPT12

DPT13
DPT14

DPT15
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES

DPT16
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES

DPT17
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES

DPT18
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES

DPT19
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES

DPT20
12 - 16
NO EXCEEDANCES
20 - 24
NO EXCEEDANCES

DPT21

DPT22

Albermarle Avenue

Ranger St

PSC 45

BLDG - 115
LANDPLANE HANGAR BLDG - 116

LANDPLANE HANGAR
BLDG - 114

MAINTENANCE HANGAR

BLDG - 200

BLDG - 168
SYNTHETIC DEVICES BUILDING

BLDG - 175A

BLDG - 108
GENERAL 

WAREHOUSE-NAVY

BLDG - 184
OPEN 

STORAGE 
SHED

³
JAX  M:\GIS\PROJECTS\NAS JAX\MXD\PSC45_FIGURE_8-1.MXD 04/23/13  

60 600
Feet

UPPER LAYER SAMPLE RESULTS (ug/L)
DETECTIONS EXCEEDING

SURFACE WATER ECOLOGICAL SCREENING VALUES
PSC 45 

NAS JACKSONVILLE
JACKSONVILLE, FLORIDA

DATE

AS NOTED
SCALE

DATECHECKED BY

DRAWN BY
K. MOORE 04/12/12

B. PEEBLES 04/23/13
DATEREVISED BY

J.MADDEN 04/23/13

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE
112G01511

__ __

CTO NUMBER
0112

__ __

FIGURE 8 - 1

Legend
!( DPT Location
!< Monitoring Well

PSC Boundary
OU 3 NW Boundary

!<!<!<!<!<!<!<!<!<

Aerial provided by ESRI online bing mapping services

PSC 45

Rev. 1 
MAY 2013

12JAX0138 8-13     CTO 0112



Rev. 1 
  MAY 2013  

12JAX0138  8-14 CTO 0112 

8.5 REFINEMENT OF PRELIMINARY CHEMICALS OF POTENTIAL CONCERN 

At this point, the first two steps of the ERA have been completed.  Since the screening level ERA for 

PSC 45 indicates a potential for adverse effects, a more thorough assessment is warranted.  Therefore, 

the risk assessment process will proceed into Step 3 (Baseline Risk Assessment Problem Formulation).  

8.5.1 General Approach 

The baseline ERA begins with a more balanced evaluation of the conservativeness inherent in the first 

two steps of the risk assessment process (USEPA, 1997; Navy, 1999).  The initial phase of Step 3 is 

typically known as Step 3A and consists of a refinement of the conservative exposure assumptions in 

order to more realistically estimate potential risks to ecological receptors.  Examples of factors typically 

considered during Step 3A include toxicological evaluation of ecological COPCs, spatial distribution of 

contaminants, frequency of detection, background concentrations, and habitat quality (USEPA, 1997; 

Navy, 1999).  Furthermore, the preliminary assessment and measurement endpoints are refined, the site 

conceptual exposure model is developed, and initial food chain modeling is conducted (at sites where 

applicable) to evaluate risks to upper level receptors.  The objective of the ecological COPCs refinement 

is to assist the risk managers in refining the list of ecological COPCs so that a decision regarding further 

assessment or no further action can be made.  Potential ecological risks are evaluated using a 

weight-of-evidence approach in accordance with USEPA 1997 guidance, and uncertainties are discussed 

where applicable.   

 

The remainder of Section 8.5 discusses the refinement of the assessment and measurement endpoints 

(Section 8.5.2), the resulting conceptual model (Section 8.5.3), and the results of the screening level 

assessment and Step 3A considerations (Section 8.5.4).   

 

8.5.2 Assessment and Measurement Endpoints 

Although Section 8.1.4 indicated that upper trophic level animals such as birds and mammals could be 

exposed to site-related contaminants through the oral exposure pathway, this appears to be insignificant 

for PSC 45 for two reasons.  First, surface water in the St. Johns River at NAS Jacksonville is brackish 

and would not be a significant source of drinking water.  Second, site contaminants in PSC 45 

groundwater (see Table 8-1) that are ecological COPCs are not chemicals that are known to 

bioaccumulate or biomagnify.  The USEPA Region 4 considers chemicals in this category to be those in 

Table 4-2 of Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality Assessment, 

Status and Needs (USEPA, 2000).  Although some chemicals that can bioaccumulate or biomagnify 

(such as lead and nickel) were detected in PSC 45 groundwater, their concentrations were less than their 

respective ESVs.  Ecological COPCs are indicated in Table 8-1 by a “Yes” in the Ecological COPC 

column.  None of the ecological COPCs indicated in Table 8-1 (with the exception of benzo(a)anthracene) 
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is a chemical known to bioaccumulate or biomagnify.  Benzo(a)anthracene is included in Table 4-2 of the 

2000 USEPA document, but the USEPA Region 4 does not consider PAHs to significantly bioaccumulate 

unless they are present at percent levels in soil or sediment.  The concentration of 0.14 µg/L for 

benzo(a)anthracene in one groundwater sample does not suggest this compound would be elevated in 

sediment.  Because the ecological COPCs at PSC 45 do not bioaccumulate or biomagnify, the exposure 

of upper trophic level animals such as birds and mammals to these chemicals in food items is not 

significant for PSC 45, and potential risks to these receptors via the food chain were not evaluated 

further.   

 

Based on the habitats present and on the migration pathways and routes of exposure of chemicals at 

PSC 45, the site-specific assessment endpoints are the protection of aquatic organisms from adverse 

effects of site-related contaminants on growth, survival, and reproduction. 

 

Measurement endpoints for aquatic organisms in Step 3A of the baseline ERA are the same as those in 

the screening level assessment: chemical concentrations in surface water that are associated with 

adverse effects on growth, survival, and reproduction of aquatic organisms.  The measurement endpoints 

are represented by ESVs for surface water.   

 

8.5.3 Conceptual Exposure Model 

The site conceptual exposure model is designed to diagram the potentially exposed receptor populations 

and applicable exposure pathways based on the physical nature of the site and the potential contaminant 

source areas.  The contaminant transport pathways for PSC 45 are shown schematically on Figure 8-2.   

 

These pathways describe the potential movement from sources of contamination to potential ecological 

receptors; the linkage of these items is the conceptual exposure model.  Figure 8-2 indicates that benthic 

and aquatic organisms have the potential to be exposed to (a) contamination in surface water and (b) 

sediment resulting from the stormwater drainage system and the groundwater to surface water to 

sediment pathway. As noted elsewhere in this report, groundwater from the surficial layer seeps into the 

stormwater system where it mixes with water in the stormwater system. This water then is conveyed 

approximately ½ mile to a point where it discharges into the St. Johns River. Fish and aquatic 

invertebrates in the river could be exposed to contaminants through ingestion and direct contact with 

surface water.  However, there are no data on the concentration of the contaminants in the stormwater 

system; therefore, it is not known if these contaminants are being discharged into the St. Johns River. 

Figure 8-2 also indicates that benthic and aquatic organisms have the potential to be exposed to 

contamination in sediment resulting from the groundwater (in the intermediate surficial groundwater layer) 

to surface water to sediment pathway.  VOCs, which are the primary contaminants in groundwater at 

PSC 45, are poorly adsorbed to sediment particles.  Therefore, although sediment contamination cannot 
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be totally ruled out, it is probably a minor exposure mechanism in areas where contaminated groundwater 

from PSC 45 discharges into the St. Johns River. 

 

Based on information presented in Section 5.4 regarding groundwater flow data, groundwater in the 

intermediate surficial layer has not reached the St. Johns River and will not do so for approximately 

80 years.  Therefore, exposure by ecological receptors to contaminated groundwater in the intermediate 

surficial layer is shown as incomplete on Figure 8-2, and no further evaluation of risk to ecological 

receptors, associated with the intermediate surficial layer transport medium will be conducted. 

8.5.4 Step 3A Risk Characterization and Discussion 

The two shallow monitoring well samples (MW01S and MW02S) collected in May 2011 were analyzed for 

VOCs, SVOCs (including low level PAHs), PCBs, and metals (Phase I sampling, see Section 4.1).  After a 

review of the Phase I groundwater data, the Partnering Team concluded that Phase II samples would be 

analyzed for VOCs, but not for SVOCs (including low level PAHs), PCBs, or metals.  Thus, the frequency 

of detection for VOCs in Table 8-1 indicates that 14 samples were analyzed (DPT samples from two 

depths at each of six locations plus two monitoring well samples equals 14 total samples), while the 

frequency of detection for SVOCs, PAHs, and metals indicates that only two samples were analyzed for 

these classes of chemicals.  No PCBs were detected in any groundwater samples.  With this in mind, the 

three SVOCs, four PAHs, and three metals shown as ecological COPCs in groundwater (see Table 8-1) 

represent a data set of only two samples (monitoring wells MW01S and MW02S).  There is uncertainty 

associated with evaluating potential ecological risk using a data set of only two samples.  Overall, 

however, the data from the two monitoring wells indicate minor ecological risks.  The HQs for SVOCs, 

PAHs, and metals are not particularly high, except for iron, which had a maximum HQ of 66 (see 

Table 8-1). 

 

Iron concentrations in the two monitoring well samples were 4,860 µg/L and 19,800 µg/L, compared to an 

ESV of 300 µg/L (see Table 8-2).  The ESV for iron in marine surface water was taken from 

Chapter 62-302.530, F.A.C. (FDEP, 2012) and was obtained by the FDEP from the “Blue Book” 

generated by the National Academy of Sciences for the USEPA in 1972.  The derivation of 300 µg/L as a 

recommended value for protection of marine aquatic life is unclear, and subsequent USEPA water quality 

documents no longer support it.  There are currently no national recommended water quality criteria for 

iron in marine surface water, and the USEPA Regions 3 and 4 do not have an ESV for iron in marine 

surface water.  Buchman provides a chronic marine surface water ESV for iron of 50 µg/L, which is a 

British Columbia water quality guideline (Buchman, 2008).  Regardless of the elevated HQ for iron and 

the uncertainty associated with the ESV, iron concentrations in groundwater at PSC 45 were considerably 

less than background concentrations of iron in groundwater at NAS Jacksonville (see Table 4-6 of 

Appendix D).  Therefore, the iron concentrations in PSC 45 groundwater are indicative of basewide 
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conditions instead of former operations at the Wash Rack Disposal Pit.  Similarly, cobalt concentrations in 

groundwater at PSC 45 were less than background concentrations of cobalt in groundwater at 

NAS Jacksonville, and the maximum manganese concentration in groundwater (231 µg/L, Table 8-1) only 

slightly exceeded the background screening concentration of 204 µg/L (see Table 4-6 of Appendix D).   

 

Marine surface water ESVs were not available for six VOCs that were detected in groundwater (see 

Table 8-1).  The absence of marine surface water ESVs precludes an evaluation of their potential toxicity 

to aquatic organisms in the St. Johns River.  Four of the six detected VOCs without ESVs 

(1,1-dichloroethane, cyclohexane, isopropylbenzene, and methyl cyclohexane) were detected in only 1 of 

14 samples, however.   

 

Maximum groundwater concentrations of five VOCs exceeded their corresponding marine surface water 

ESVs.  Concentrations of five of these five compounds exceeded their ESVs in only 1 of 14 samples (see 

Table 8-2).  Specifically, concentrations of ethylbenzene, tetrachloroethene, and total xylenes exceeded 

their ESVs only in monitoring well MW01S, concentrations of 1,1-dichloroethene and trichloroethene 

exceeded their ESV only in monitoring well MW02S.  

 

Maximum HQs were not particularly high for ethylbenzene (HQ of 2.3), tetrachloroethene (HQ of 1.8), 

total xylenes (HQ of 2.3), and trichloroethene (HQ of 4.8).  

 

The average concentration is often appropriate in determining the extent to which an ecological COPC 

actually poses ecological risks.  The average groundwater concentrations of ethylbenzene, 

tetrachloroethene, total xylenes, and trichloroethene were less than their corresponding ESVs (see 

Table 8-1).  The first possible exposure point for ecological receptors is the point where groundwater 

discharges into surface water in the St. Johns River.  This point of discharge is over 2,800 feet east of 

PSC 45.  It is reasonable to assume that concentrations of the above COPCs at the point of discharge will 

be less than the average groundwater concentrations associated with PSC 45.   

 

Ethylbenzene, tetrachloroethene, total xylenes, and trichloroethene exceeded their ESVs in only 1 of 

14 samples. The maximum HQs, for these analytes, were relatively low, and their average concentrations 

were less than ESVs. Therefore, these four compounds in groundwater probably pose minimal risks to 

ecological receptors in the St. Johns River.   

 

The results of the ERA indicate that one analyte (1,1-dichloroethene) was detected once in an upper 

surficial groundwater sample at a concentration (750 µg/L) that exceeded the FDEP’s surface water ESV 

of 3.2 µg/L, but not the USEPA Region 4 surface water ESV of 2,240 µg/L (see Table 8-2 and Figure 8-1). 

The comparison of the average 1,1-dichloroethene concentration against either surface water EVA is 
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based upon the assumption that groundwater containing 1,1-dichloroethene seeps into the storm sewer 

and the concentration does not change during the ½ mile transport from the point of seepage to the point 

of discharge. Therefore, it is premature to conclude that 1,1-dichloroethene is presenting a risks to 

aquatic receptors, as there are no data on the range of concentration of 1,1-dichloroethene in the storm 

sewer and all the groundwater concentrations of 1,1-dichloroethene were less than the USEPA Region 4 

ESV.   

 

In summary, the groundwater concentrations of 1,1-dichloroethene suggest a potential risk to aquatic 

receptors in the St. Johns River based on the FDEP surface water ESV.  Based on the USEPA Region 4 

ESV, groundwater concentrations of this compound do not pose risks to aquatic receptors. The NAS 

Jacksonville Partnering Team determined that an additional downgradient well would be added and 

another round of groundwater monitoring would be conducted to evaluate if there is potential for impact to 

the storm sewer. The additional data collected from the newly installed and previously existing wells will 

be incorporated into the FS for PSC 45. Furthermore, the storm sewer that is receiving groundwater 

associated with PSC 45 is part of the OU 3 storm sewer system, which is currently being evaluated as 

part of the OU 3 RI/FS Addendum effort.  An evaluation of potential corrective measures related to the 

storm sewer pathway based on the potential for risks posed to human health and ecological receptors 

related to the St. Johns River will be addressed under that separate effort.  

 

8.6 UNCERTAINTY  

Uncertainty is associated with all aspects of the ecological assessment methodology presented in the 

preceding sections.  Some uncertainties were discussed in Section 8.5.4.  This section provides a 

summary of the uncertainties and focuses on those that have not been previously discussed.  

 

The use of groundwater data from PSC 45 to evaluate potential risks to ecological receptors in the 

St. Johns River creates uncertainty.  For example, groundwater that enters underground stormwater 

drainage pipes through cracks in the pipes is undoubtedly mixed with water from rainfall runoff and 

numerous anthropogenic sources at the base; thus, the concentration 1,1-dichloroethene  at the point of 

discharge into the river is probably considerably less than concentrations beneath PSC 45.  Furthermore, 

VOCs that are the primary ecological COPCs at PSC 45 are volatile, so their expected concentrations in 

the stormwater sewer and in the surface water in the river, following discharge from the stormwater 

sewer, are uncertain.  In addition, the mixing of contaminated groundwater with surface water in the river 

will result in dilution, the extent of which is unknown.  Even if surface water and sediment data were 

available from the area within which groundwater discharges into the river, there would be uncertainty 

associated with the source of any measured contaminants due to groundwater contamination from nearby 

OU 3 and other sources.   
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Aquatic toxicity data are sparse for some chemicals detected in groundwater at PSC 45, and ESVs for a 

given chemical sometimes differ considerably among regulatory agencies.  For example, the FDEP ESV 

for 1,1-dichloroethene is 3.2 µg/L (FDEP, 2012), but the USEPA Region 4 ESV for the same compound is 

2,240 µg/L (USEPA, 2001).   

 

Marine surface water ESVs were not available for seven VOCs that were detected in groundwater.  The 

absence of ESVs precludes an evaluation of their potential toxicity to aquatic organisms in the 

St. Johns River.  However, four of the seven detected VOCs without ESVs were detected in only 1 of 

24 samples; the infrequent detections suggest that potential risks associated with these compounds are 

probably minor.   

 

8.7 SUMMARY AND CONCLUSIONS 

Previous operations at the Building 200 Wash Rack Disposal Pit have resulted in the contamination of 

subsurface soil and groundwater.  The urban/industrial nature of the area surrounding PSC 45, and the 

fact that site-related contamination is limited to subsurface soil and groundwater, results in a terrestrial 

exposure pathway that is incomplete at the site.   

 

The surficial groundwater layer in the vicinity of PSC 45 consists of distinct upper and intermediate layers.  

The upper layer extends from the ground surface to a depth of approximately 30 feet bgs.  Groundwater 

in the upper layer of the surficial aquifer seeps into the stormwater drainage system through joints and 

cracks in underground drainage pipes, which then cross OU 3 prior to discharge into the St Johns River.    

 

OU 3 is currently undergoing a RI that includes an extensive evaluation of the storm sewer system from 

impacts from multiple chlorinated solvent groundwater plumes located across OU 3.  This evaluation 

includes direct monitoring data collected from the storm sewers, outfalls, and sediment pore water in the 

St. Johns River.  This evaluation is a more thorough evaluation of potential risks, if any posed by 

contaminated groundwater infiltration into the storm sewer system.  As a result, any risk posed to the 

storm sewer system from PSC 45 will likely be mitigated by any eventual remedy outcomes related to the 

storm sewers at OU 3. 

 

Analytical data from groundwater samples collected within the upper surficial groundwater layer were 

evaluated in the ERA.  The data represent samples collected from two shallow (3 to 13 feet bgs) 

monitoring wells and DPT samples collected from two depth intervals (12 to 16 and 20 to 24 feet bgs) at 

each of the six locations.  The groundwater data were compared to marine surface water ESVs 

preferentially obtained from Chapter 62-302.530, F.A.C., Criteria for Surface Water Quality Classifications 

(Class III, Predominantly Marine) (FDEP, 2012).  Other sources of ESVs were used for detected analytes 

without criteria in Chapter 62-302.530, F.A.C.    
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Only two shallow groundwater samples were analyzed for SVOCs, PAHs, PCBs, and metals, so there is 

some uncertainty associated with the evaluation of potential ecological risks using this small data set.  

Overall, the data from the two samples does not indicate a significant potential for site-related ecological 

risks. 

 

The data set for VOCs consisted of 14 samples from eight locations.  Maximum groundwater 

concentrations of five VOCs exceeded their corresponding surface water ESVs, and ESVs were not 

available for six VOCs detected in groundwater.  VOCs tended to be either infrequently detected, had 

relatively low HQs, and/or their average concentrations were less than ESVs.  With the possible 

exception of 1,1-dichloroethene, the data indicate that VOCs in groundwater from PSC 45 pose minimal 

risks to ecological receptors in the St. Johns River.  

  

In summary, the groundwater concentrations of 1,1-dichloroethene suggest a potential risk to aquatic 

receptors in the St. Johns River based on the FDEP surface water ESV.  Based on the USEPA Region 4 

ESV, groundwater concentrations of this compound do not pose risks to aquatic receptors. The NAS 

Jacksonville Team determined that an additional downgradient well would be added and another round of 

groundwater monitoring would be conducted to evaluate if there is potential for impact to the storm sewer. 

The additional data collected from the newly installed and previously existing wells will be incorporated 

into the Feasibility Study for PSC 45. Furthermore the storm sewer, that is receiving groundwater 

associated with PSC 45, is part of the OU 3 storm sewer system which is currently being evaluated as 

part of the OU 3 RIFS Addendum effort.  An evaluation of potential corrective measures related to the 

storm sewer pathway based on the potential for risks posed to human health and ecological receptors 

related to the St. Johns River will be addressed under that separate effort.  
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9.0 SUMMARY AND CONCLUSIONS 

The purpose of the RI at PSC 45 was to develop data that enables the Partnering Team to (a) determine 

the nature and extent of contamination at PSC 45; (b) evaluate human health risks through a HHRA; 

(c) evaluate risk to ecological receptors through an ERA; and (d) determine the follow-up activities that 

may be required in subsequent remedial activities.  

 

The field work was conducted in two phases.  Phase I  was initiated in April 2011, and Phase II was 

initiated in  June 2011.  In Phase I, four groundwater wells were installed and sampled for a broad range 

of analytes (i.e., TAL metals, TCL PCBs, TPH, TCL SVOCs (including low level PAHs), and TCL VOCs).  

After reviewing the results of the Phase I sampling effort, the Partnering Team decided in Phase II to 

(a) collect soil samples from one sample interval associated with 11 soil borings and (b) collect 

groundwater samples from four sample depth intervals associated with 11 different locations.  The 

Phase II soil samples were analyzed for the Phase I set of target analytes.  The Phase II groundwater 

samples were analyzed for VOCs.  

 

The soil and groundwater analytical results were screened against PSLs, and it was determined that soil 

and groundwater at PSC 45 are contaminated (i.e., contain analytes at concentrations exceeding the 

PSLs).  The nature of the contamination was determined; however, the areal extent of contamination was 

not completely delineated in soil or groundwater.  

 

The analytical results from the two phases of field work and the information on groundwater movement 

from the USGS study (USGS, 1998) were used to evaluate risk to human health and ecological receptors.  

Groundwater movement at the site is strongly influenced by natural and anthropogenic factors.   These 

factors are impacting both the contour of the groundwater plume and the rate at which the analytes may 

be discharging into the St. Johns River.  According to the USGS study, groundwater flow direction in the 

upper layer of the surficial aquifer extends from land surface to 15 feet below msl and appears to be 

seeping into the stormwater drains through joints and cracks.  The stormwater collection system 

discharges into St. Johns River after crossing OU 3.  The intermediate layer of the surficial aquifer 

extends from the bottom of the upper layer down to the top of the Hawthorn Group.  Based upon 

information presented in the USGS study, it was concluded that it may take 80 years before contaminated 

groundwater in the intermediate layer discharges into the St. Johns River.  
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9.1 SUMMARY OF HUMAN HEALTH SRE AND ECOLOGICAL RISK ASSESSMENT 

9.1.1 Human Health Risk Assessment Summary and Conclusions 

Risks of human exposure to soil, groundwater, and inhalation of VOCs present in groundwater as a result 

of vapor intrusion at PSC 45 were evaluated.  The carcinogenic risk for exposure to soil by hypothetical 

future residents exceeded the FDEP’s target risk level.  Based upon the calculated BAP equivalent 

values, the COCs for soil are the cPAHs.  The COCs in groundwater include  , manganese, TPH, cPAHs, 

naphthalene, 1,1-dichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, benzene, isopropylbenzene, 

tetrachloroethene, trichloroethene, vinyl chloride, and xylene.  The carcinogenic risk for vapor intrusion 

exceeded the FDEP’s target risk level.  The COC for the vapor intrusion risk is trichloroethene.  This 

analyte is also listed as a COC in groundwater.  The cumulative carcingenic risks for the hypothetical 

future residential exposure to soil, groundwater, and inhalation of VOCs associated with vapor intrusion 

exceeded the USEPA’s target risk range of 10-4 to 10-6 and the FDEP’s target risk level of 10-6.  

Cumulative noncarcinogenic risks for residential exposure to soil, groundwater, and inhalation of VOCs 

associated with vapor intrusion exceeded the USEPA’s and the FDEP’s target HQ of 1.  Neither the 

cumulative carcingenic risks nor the cumulative noncarcinogenic risks exceeded either the USEPA’s or 

the FDEP’s risk targets for human receptors that are currently associated with PSC 45. 

 

In addition, risks associated with exposure to soil and vapor intrusion at PSC 45 by industrial workers and 

risks associated with exposure to soil by maintenance workers, construction workers, and adolescent 

trespassers were evaluated.  Carcinogenic and noncarcinogenic risks for these receptors were within or 

below the applicable USEPA and FDEP risk ranges and risk levels. 

 

9.1.2 Ecological Risk Assessment Summary and Conclusions 

The ERA evaluated the potential risk to ecological receptors that may be exposed to soil and 

groundwater.  With regard to the ecological receptors, it was determined that the terrestrial exposure 

pathway is incomplete.  This is because the site-related contamination is limited to subsurface soil and 

groundwater, and the urban/industrial nature of the area surrounding PSC 45 does not support utilization 

of the area by terrestrial receptors.  The groundwater aquifer that is associated with PSC 45 from the 

intermediate layer of the surficial has not reached the St. Johns River; therefore, only the analytical data 

from groundwater samples collected within the upper surficial groundwater layer were evaluated in the 

ERA.  The groundwater quality data were compared to marine surface water ESVs preferentially obtained 

from Chapter 62-302.530, F.A.C., Criteria for Surface Water Quality Classifications (Class III) 

(FDEP, 2012).  
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The results of the ERA indicate that one analyte (1,1-dichloroethene) was detected once in an upper 

surficial groundwater sample at a concentration (750 µg/L) that exceeded the FDEP’s surface water ESV 

of 3.2 µg/L but not the USEPA Region 4 surface water ESV of 2,240 µg/L. The comparison of the average 

1,1-dichloroethene concentration against either surface water EVA is based upon the assumption that 

groundwater, containing 1,1-dichloroethene, seeps into the storm sewer and the concentration does not 

change during the ½ mile transport from the point of seepage to the point of discharge. Therefore, it is 

premature to conclude that 1,1-dichloroethene is presenting a risks to aquatic receptors as there are no 

data on the range of concentration of 1,1-dichloroethene in the storm sewer and all the groundwater 

concentrations of 1,1-dichloroethene were less than the USEPA Region 4 ESV.   

 

Only two shallow groundwater samples were analyzed for SVOCs, PAHs, PCBs, and metals, so there is 

some uncertainty associated with the evaluation of potential ecological risks using this small data set.  

Overall, however, the data from the two samples does not indicate a significant potential for site-related 

ecological risks. 

 

9.1.3 Revised Conceptual Site Model 

Based on the HHRA and ERA conclusions, unacceptable levels of risk were identified in the soil and 

groundwater.  Unacceptable levels of risk to human receptors due to contaminants in soil were limited to 

the COC cPAHs.  Unacceptable levels of risk to human receptors due to contaminants in groundwater 

were limited to the COCs manganese, TPH, cPAHs, naphthalene, 1,1-dichloroethane, 

1,1-dichloroethene, 1,2-dichloroethane, benzene, isopropylbenzene, tetrachloroethene, trichloroethene, 

vinyl chloride, and xylene, assuming that the surficial aquifer groundwater is used in the future by 

hypothetical child and adult lifelong residents as drinking water, although site use by these receptors is not 

likely as land use will likely not change from current land use in the foreseeable future. 

 

9.2 RECOMMENDATIONS 

The information presented in this RI demonstrates that the nature of the contamination is known but the  

extent of contamination in soil has not been fully delineated. The groundwater quality data suggest that 

the extent of contamination, associated with PSC 45, has been adequately delineated and, based on 

review of the data, the Partnering Team concluded that a second RI be conducted to evaluate the 

presence of potential second source area located to the north/northeast of PSC 45.  

 

Based on review of the risks posed by soils, it is recommended that soils in the source area be 

considered for a removal action.  Some limited additional soil sampling should be conducted possibly as 

part of a remedial design for a potential removal action.   This effort should be limited to the measurement 
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of cPAHs in the immediate vicinity of the former wash rack adjacent to the soil samples collected in 

Phase II of the RI. 

 

For remaining groundwater impacts that can be attributed to PSC 45, the extent of contamination has 

been adequately delineated.  Manganese  and PAH impacts noted in shallow groundwater may be 

mitigated by a source zone soil removal action.  Remaining groundwater impacts may be attenuated 

naturally.  It should be noted that additional groundwater sampling would be necessary to fully evaluate 

monitored natural attenuation (MNA), should MNA be proposed as a component of a groundwater 

remedy.  This monitoring effort may be best conducted after any removal action for source zone soils. 

 

Based on the results of the human health screening evaluation summary, it is likely that any future 

remedy for the site includes site use restrictions to prevent residential development of the PSC 45 area 

until impacted media are demonstrated to be less than residential risk thresholds.  The land use 

restrictions should also include a prohibition on the use of shallow groundwater until remaining 

contamination falls below residential risk thresholds. 

 

The results of the ERA suggest that 1,1-dichloroethene may present a potential risk to aquatic receptors 

in the St. Johns River based on the FDEP surface water ESV.  Based on the USEPA Region 4 ESV, 

groundwater concentrations of this compound do not pose risks to aquatic receptors. The NAS 

Jacksonville Partnering Team determined that an additional downgradient well would be added and 

another round of groundwater monitoring would be conducted to evaluate if there is potential for impact to 

the storm sewer. The additional data collected from the newly installed and previously existing wells 

should be incorporated into the FS for PSC 45, and evaluation of corrective measures related to the 

storm sewer shall be conducted as part of the OU 3 effort.  
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Tetra Tech, Inc. Page 1 of 1

PROJECT NAME: PSC 45 RF/FS BORING NUMBER: SLB-01
PROJECT NUMBER: 112G01511 DATE: 6/15/2011
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Abstract 1

Ground-Water Hydrology and Simulation of Ground-
Water Flow at Operable Unit 3 and Surrounding Region, 
U.S. Naval Air Station, Jacksonville, Florida

By J. Hal Davis

Abstract

The Naval Air Station, Jacksonville (herein referred to as the Station,) occupies 3,800 acres 
adjacent to the St. Johns River in Duval County, Florida. Operable Unit 3 (OU3) occupies 134 acres on 
the eastern side of the Station and has been used for industrial and commercial purposes since World War 
II. Ground water contaminated by chlorinated organic compounds has been detected in the surficial 
aquifer at OU3. The U.S. Navy and U.S. Geological Survey (USGS) conducted a cooperative hydrologic 
study to evaluate the potential for ground water discharge to the neighboring St. Johns River.  A ground-
water flow model, previously developed for the area, was recalibrated for use in this study.

At the Station, the surficial aquifer is exposed at land surface and forms the uppermost permeable unit. 
The aquifer ranges in thickness from 30 to 100 feet and consists of unconsolidated silty sands interbedded with 
local beds of clay. The low-permeability clays of the Hawthorn Group form the base of the aquifer.

The USGS previously conducted a ground-water investigation at the Station that included the 
development and calibration of a 1-layer regional ground-water flow model. For this investigation, the 
regional model was recalibrated using additional data collected after the original calibration. The 
recalibrated model was then used to establish the boundaries for a smaller subregional model roughly 
centered on OU3.

Within the subregional model, the surficial aquifer is composed of distinct upper and intermediate 
layers. The upper layer extends from land surface to a depth of approximately 15 feet below sea level; 
the intermediate layer extends from the upper layer down to the top of the Hawthorn Group. In the north-
ern and central parts of OU3, the upper and intermediate layers are separated by a low-permeability clay 
layer. Horizontal hydraulic conductivities in the upper layer, determined from aquifer tests, range from 
0.19 to 3.8 feet per day. The horizontal hydraulic conductivity in the intermediate layer, determined  from 
one aquifer test, is 20 feet per day. 

An extensive stormwater drainage system is present at OU3 and the surrounding area. Some of the 
stormwater drains have been documented to be draining ground water from the upper layer of the surficial 
aquifer, whereas other drains are only suspected to be draining ground water.

The subregional model contained 78 rows and 148 columns of square model cells that were 
100 feet on each side. Vertically, the surficial aquifer was divided into two layers; layer 1 represented the 
upper layer and layer 2 represented the intermediate layer. Steady-state ground-water flow conditions 
were assumed. The model was calibrated to head data collected on October 29 and 30, 1996. After 
calibration, the model matched all 67 measured heads to within the calibration criterion of 1 foot; and 
48 of 67 simulated heads (72 percent) were within 0.5 foot.
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Station, Jacksonville, Florida

Model simulated recharge rates ranged from 0.4 inch per year in areas that were largely paved to 
13.0 inches per year in irrigated areas. Simulated hydraulic conductivities in the upper layer at OU3 
ranged from 0.5 foot per day in the north to 1.0 foot per day in the south. Simulated vertical leakance 
between the upper and intermediate layers ranged from 1.0x10-6 per day in an area with low-permeability 
clays to 4.3x10-2 per day in an area that had been dredged. Simulated transmissivities in the intermediate 
layer ranged from 25 feet squared per day in an area of low-permeability channel-fill deposits to a high 
of 1,200 feet squared per day in areas covering most of OU3. Simulated riverbed conductances ranged 
from 4 to 60 feet squared per day and simulated bottom conductances of leaking stormwater drains ranged 
from 5 to 20 feet squared per day.

The direction and velocity of ground-water flow was determined using particle-tracking tech-
niques. Ground-water flow in the upper layer was generally eastward toward the St. Johns River. How-
ever, leaking stormwater drains locally modified the flow system to create small areas with flow that was 
diverted to the drains. The flow velocities in the upper layer at OU3 were slow, averaging about 2 feet per 
year. The slow velocities were primarily the result of the low horizontal hydraulic conductivity and, sec-
ondarily, the result of the low recharge rate. The simulated rate at which ground water leaked into the 
stormwater drains was low, averaging about 0.0011 cubic feet per second per 100 feet of stormwater 
drainage conduit. Ground-water flow in the intermediate layer moved eastward toward and discharged 
into the St. Johns River. Flow velocities were significantly higher in this layer than in the upper layer. The 
velocity was about 35 and 12 feet per year in the northern and southern parts of OU3, respectively.

INTRODUCTION

Background

The Naval Air Station, Jacksonville (herein referred to as the Station), occupies 3,800 acres adjacent to the St. 
Johns River in Jacksonville, Florida (fig. 1). The mission of the Station is to provide aerial anti-submarine warfare sup-
port, aviator training, and aircraft maintenance. Support facilities at the Station include an airfield, a maintenance depot, 
a Naval Hospital, a Naval Supply Center, a Navy Family Service Center, and recreational and residential facilities. 
Approximately 15,000 personnel are employed at the Station. Military activities have been conducted there since 1909.

The Station was placed on the U.S. Environmental Protection Agency’s (USEPA) National Priorities List in 
December 1989 and is participating in the U.S. Department of Defense Installation Restoration Program, which 
serves to identify and remediate environmental contamination, in compliance with the Comprehensive Environ-
mental Response, Compensation, and Liability Act  and the Superfund Amendments and Reauthorization Act of 
1980 and 1985, respectively. On October 23, 1990, the Station entered into a Federal Facility Agreement with the 
USEPA and the Florida Department of Environmental Protection which designated Operable Units 1, 2, and 3 
within the Station to facilitate remedial response activities (U.S. Navy, 1994). Operable Units were designated in 
areas where several sources of similar contamination existed in close proximity. The purpose of such designation 
was to allow the contaminated areas to be addressed in one coordinated effort.

Operable Unit 3 (OU3) occupies 134 acres on the eastern side of the Station (fig. 1). The area encompassed 
by OU3 is currently used for industrial and commercial purposes. The principal tenant is the Naval Aviation Depot, 
where approximately 3,000 personnel are employed in servicing and refurbishing numerous types of military 
aircraft. Waste materials spilled or disposed of at OU3 in past years include paint sludges, solvents, battery acids, 
aviation fuels, petroleum lubricants, and radioactive materials (U.S. Navy, 1994). The ground water of the surficial 
aquifer underlying OU3 has been contaminated by chlorinated organic compounds (U.S. Navy, 1994). Current 
investigations indicate that ground-water contamination is restricted to nine isolated "hot spot" areas. In six of these 
areas, the contamination is present in the upper layer of the surficial aquifer; in three of these areas, the contami-
nation is present in the intermediate layer. The terms upper layer and intermediate layer are used to conform with 
the terminology of ABB Environmental Services, Inc. (ABB-ES); the upper and intermediate layers comprise the 
full thickness of the surficial aquifer; there is no lower layer (U.S. Navy, 1994). 
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The USGS began working with the Station in 1991 when Navy officials were concerned about the possible 
off-site migration of contaminated ground water at Operable Unit 1 (OU1) and vicinity. As part of that investiga-
tion, a regional ground-water flow model of the surficial aquifer at the Station and surrounding area was developed 
and calibrated. At the area of interest around OU1, the surficial aquifer is relatively thin (about 40 ft) and there are 
no significant head differences between the top and bottom of the aquifer; for this reason the aquifer was simulated 
using a 1-layer model. Directions and velocities of ground-water flow at OU1 and the Station were determined 
using the model. Additionally, the model was used to evaluate the effect on ground-water flow of proposed reme-
dial designs at OU1. The modeling was documented in a report by Davis and others (1996).

Officials from Southern Division Naval Facilities Engineering Command are concerned about the potential 
for transport of organic compounds by ground water beneath OU3 to the adjacent St. Johns River. These officials 
requested that the U.S. Geological Survey numerically simulate ground-water flow in the surficial aquifer to deter-
mine directions, velocities, and ultimate discharge points of ground water. This ground-water modeling augmented 
the work of ABB-ES which was contracted by the Navy to delineate and document the extent of contamination, 
assess the risk to human health and environment, and, if required, design cleanup strategies. For a complete discus-
sion of the occurrence of contamination at OU3 refer to U.S. Navy (1998).

Purpose and Scope

This report presents the results of a hydrologic investigation and computer modeling of ground-water flow 
at OU3 of the Naval Air Station, Jacksonville, Fla. The investigation, including data collection, was undertaken 
specifically to help evaluate the potential for off-site migration of contaminated ground water at OU3. The report 
describes the hydrology of the Station, recalibration of a regional 1-layer ground-water flow model using recently 
collected data, use of the recalibrated model to establish boundaries for a 2-layer subregional model of OU3, 
ground-water hydrology of the subregional model area, calibration of the subregional model, model simulation of 
ground-water flow at OU3, and the determination of ground-water velocities using flow path analysis.
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REGIONAL HYDROLOGY

Climate and Physiographic Setting

The regional study area (fig. 1) encompasses the Station and vicinity. This area has a humid subtropical cli-
mate. The average annual rainfall and temperature in Jacksonville for 1967-96 was 60.63 in. and 78o F, respectively, 
with most of the annual rainfall occurring in the late spring and early summer (Fairchild, 1972). The distribution 
of rainfall in the vicinity of Jacksonville is highly variable because the majority comes from scattered convective 
thunderstorms during the summer. Winters are mild and dry with occasional frost from November through February 
(Fairchild, 1972).

 Land-surface topography consists of gently rolling hills. Elevations range from about 30 ft above sea level 
at the tops of hills to 1 ft above sea level at the shorelines of the St. Johns and Ortega Rivers. The Station is located 
in the Dinsmore Plain of the Northern Coastal Strip of the Sea Island District in the Atlantic Coastal Plain Section 
(Brooks, 1981). The Dinsmore Plain is characterized by low-relief clastic terrace deposits of Pleistocene to 
Holocene age (Brooks, 1981).
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Hydrogeologic Setting

The surficial aquifer is exposed at land surface and forms the uppermost permeable unit at the Station. The 
aquifer is composed of sedimentary deposits of Pliocene to Holocene age (fig. 2) and consists of 30 to 100 ft of tan 
to yellow, medium- to fine-grained unconsolidated silty sands interbedded with lenses of clay, silty clay, and sandy 
clay (U.S. Navy, 1994). The Pleistocene-age sedimentary deposits in Florida were deposited in a series of terraces 
formed during marine transgressions and regressions associated with glacial and interglacial periods (Miller, 1986). 
The Station is underlain by the sediments of the Pamlico Terrace (Stringfield, 1966; Snell and Anderson, 1970; 
Healy, 1975). The Miocene age Hawthorn Group, composed mainly of low-permeability clays, underlies and forms 
the base of the surficial aquifer.

The surficial aquifer in Duval County is recharged by rainfall. The average recharge rate is estimated to be 
10 to 16 in /yr (Fairchild, 1972). Although water is not withdrawn from this aquifer for potable use at the Station, 
more than 50,000 domestic wells in Duval County pump approximately 8.7 Mgal/d from the aquifer. (Marella, 1993). 
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The potentiometric surface of the surficial aquifer on October 29 and 30, 1996, is shown in figure 3.  A north-
south trending ground-water high is present that runs through the center of the Station. Generally, east of the high, 
ground water flows toward the St. Johns River; west of the high, ground water flows toward the Ortega River. 
Ground water from the surficial aquifer discharges to these rivers and they form the natural hydrologic boundaries 
for the aquifer within the regional study area. 

The heads in four wells for 1993-97 are shown in figure 4. The altitude of the heads show seasonal variation, 
but the annual mean water levels do not vary significantly from year to year. Davis and others (1996) reported that 
the surficial aquifer at the Station could be analyzed by assuming steady-state conditions; that is, there were no 
long-term changes in the altitude of the water table. The head data collected from these wells support this 
assumption.
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Stream discharge measurements were 
taken on four separate occasions during periods 
when all streamflow was derived from ground-
water seepage (fig. 5). The net gain in stream-
flows ranged from 0 to 0.39 ft3/s. Measure-
ments taken on December 3, 1992, November 
18, 1993, and October 29 and 30, 1996, show 
reasonable consistency. The difficulty in taking 
streamflow measurements contributed to 
variable values at individual sites.  Factors that 
made the measurements difficult to take were: 
(1) shallow water that did not completely 
submerge the flowmeter, (2) submerged vege-
tation, and (3) low-flow velocities. The 
measurement error is not known exactly but 
probably ranged up to about 50 percent, espe-
cially for the very low streamflows. The May 
15-16, 1996, measurements were consistently 
lower than the others due to the relatively 
higher  evapotranspiration during the summer 
period preceding the measurements, whereas 
the other measurements were taken in the fall 
and winter when evapotranspiration is nor-
mally low.

The Hawthorn Group forms the base of 
the surficial aquifer and separates it from the 
underlying Upper Floridan aquifer. It is of 
Miocene age and unconformably overlies lime-
stone of the Upper Floridan aquifer (Leve, 
1978; Scott, 1988). The top of the Hawthorn 
Group ranges from  35 to 100 ft below sea level 
at the Station, and is approximately 300 ft thick. 
The Hawthorn Group is principally composed 
of dark gray and olive green sandy to silty clay, 
clayey sand, clay, and sandy limestone, all of 
which contain moderate to large amounts of 
black phosphatic sand, granules, or pebbles 
(Fairchild, 1972; Scott, 1988).

The Upper Floridan aquifer underlies 
the Hawthorn Group and is the source of public 
water supply in the vicinity of the Station. This 
aquifer consists of approximately 350 ft of 
limestone and dolomite of the Ocala Limestone 

and the Avon Park Formation, both of Eocene age (Miller, 1986). The top of the Avon Park Formation lies at 
approximately 600 ft below sea level at the Station, and the top of the Ocala Group ranges from 300 to 400 ft below 
sea level (Spechler, 1994). The Upper Floridan aquifer is recharged in the counties to the west where it is uncon-
fined (Fairchild, 1977). Ground water in this aquifer generally flows eastward, where discharge occurs through 
wells, springs, and upward seepage into overlying formations (Fairchild, 1977; Bradner and others, 1992). Ground-
water withdrawals from wells tapping this aquifer averaged approximately 144 Mgal/d in 1990 (Marella, 1993). 
The head in the Upper Floridan aquifer is approximately 15 ft higher than the head in the surficial aquifer at the 
Station, creating an upward ground-water gradient between the Upper Floridan aquifer and the surficial aquifer.
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REGIONAL GROUND-WATER FLOW MODEL CALIBRATION

The USGS previously developed and calibrated a 1-layer ground-water flow model that simulated steady-
state flow in the surficial aquifer within the regional study area. This model was calibrated to water- level and 
streamflow data collected on November 18, 1993. Simulations were made using the USGS Modular Three-Dimen-
sional Finite-Difference Ground-Water Flow Model (MODFLOW) as described in McDonald and Harbaugh 
(1988). This regional model was recalibrated for this study to incorporate additional water-level data collected since 
that date. This section describes changes made to recalibrate the regional model which was then used to establish 
the boundaries for the subregional model at OU3.

Figure 5.  Net gain in streamflows for the period December 3, 1992, to October 30, 1996, at the Jacksonville Naval Air 
Station.
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The current data came from two shallow monitoring wells installed to provide water-level information in 
areas where data were sparse. After installation of these two wells, water levels were measured in all Station wells 
on October 29 and 30, 1996, concurrent with streamflow measurements. These data were then used to check the 
regional model calibration. Simulated heads of the regional model matched 128 of 131 measured heads from the 
updated data set to within the calibration criterion of 2.5 ft. The model did not match the head in the two new wells 
and in one of the original wells. To improve the match between the remaining three heads, adjustments were made 
to parameters of the original regional model.

For well A in figure 6, the original model overestimated the measured head by about 3.5 ft. To lower the sim-
ulated head in this area, a 0.5-mi-long drain was added to the model and the recharge rate was lowered from 5 to 
2.5 in/yr. The drain represents a stormwater drain that is located beneath the airfield. The drain was field checked 
during a no-rainfall period and was draining a small volume of water. For well B, the original model underestimated 
the measured head by about 3.5 ft. To raise the simulated head in this area, the riverbed conductance of two small 
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ditches that were simulated southwest of the well was reduced from 250 to 4 ft2/d to represent the concrete liner 
that was installed in these ditches during World War II. The concrete liner limits ground-water seepage into the 
ditch. For well C in figure 6, both the initial and the final regional models overestimated the measured head by about 
5.6 ft. A field check of the well indicated that the measured head was valid. Several unsuccessful attempts were 
made to improve the simulated head. The mismatch, however, should not affect computed heads at OU3 because 
well C  is located at a relatively large distance away and is separated from OU3 by a lobe of the St. Johns River. 
Using the recalibrated regional model, the direction and velocity of ground-water flow (fig. 7) were calculated 
using MODPATH (Pollock, 1989).
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for the regional model.

Figure 9.  Generalized hydrogeologic section 
through the subregional study area.

During calibration of the OU3 subregional 
model (discussed in a later section), the recharge rate 
within the subregional area was increased from the 
regional model values. The increased recharge was 
also applied to the regional model during recalibra-
tion to ensure consistency between the two models. 
When the recalibration of the regional model was 
completed, the simulated heads matched the mea-
sured heads within the calibration criterion of 2.5 ft in 
130 of 131 wells. A comparison of the measured and 
simulated heads for the final regional model is shown 
in figure 8.

Streamflows measured on November 18, 1993, 
for the original calibration, totaled 2.07 ft3/s.  Stream-
flows measured on October 29 and 30, 1996, for the 
recalibrated model, totaled 1.87 ft3/s, a reduction of 
10 percent.  Streamflows were only totaled at sites 
where measurements were made over both periods.  
The streamflows were higher at six locations on 
October 29 and 30, 1996, than on November 18, 
1996. Due to the similarity of streamflows during the 
two periods, the simulated recharge rate was not mod-
ified except where already discussed. 
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GROUND-WATER HYDROLOGY AT OPERABLE UNIT 3

The subregional study area encompasses OU3 and the nearby surrounding area (fig. 7). Within the subre-
gional study area, the surficial aquifer is composed of two distinct layers (fig. 9). The upper layer is unconfined and 
extends from land surface to a depth of approximately 15 ft below sea level; the intermediate layer is confined and 
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extends from the upper layer downward to the top of the Hawthorn Group. In the northern and central parts of OU3, 
the upper and intermediate layers are separated by a very low-permeability clay layer. The upper and intermediate 
layers span the full thickness of the surficial aquifer. The locations of monitoring wells installed in the upper and 
intermediate layers are shown in figures 10 and 11, respectively; the wells are described in tables 1 and 2.
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Figure 10.  Wells completed in the upper layer of the surficial aquifer within the subregional study area.

Figure 11.  Wells completed in the intermediate layer of the surficial aquifer within the subregional study area.
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Table 1.  Monitoring wells completed in the upper layer of the surficial aquifer and located in the subregional 
study area

[---, Shallow well, exact depth is unknown]

Map number Well name
Altitude of top 

of casing, 
in feet

Well depth, 
in feet

Altitude of head on 
October 29 and 30, 

1996, in feet
1 MW-16 20.68 12.0 14.89
2 U2PZ001 19.15 --- 14.51
3 U2PZ006 19.13 --- 12.33
4 JAX-TF-MW27 6.20  9.0  4.02
5 JAX-TF-MW24 7.59  7.0  4.39
6 JAX-TF-MW37 5.73  7.0  3.69
7 JAX-HA-MW03 10.04 12.0  6.99
8 JAX-TF-MW41 10.29 12.0 5.89
9 JAX-TF-MW47D 10.17 25.6 5.85

10 JAX-TF-MW14 8.65 11.0 4.14
11 MW41-R 21.29 --- 17.55
12 JAX-HA-MW05 11.11 12.0 8.21
13 JAX-HA-MW06 10.23 12.0 7.25
14 NARF-17 12.15 17.4 5.15
15 JAX-TF-MW06 8.33 11.0 4.63
16 NARF-18 8.12 15.5 1.75
17 NARF-16 9.04 14.4 3.91
18 NARF-15 10.76 17.5 3.89
19 U3P159MW-2 7.61 13.3 3.02
20 U3P159MW-1 6.56 13.5 2.50
21 PZ024 9.04 14.0 3.20
22 U3P159MW-3 8.32 12.9 3.02
23 U3B101MW-3 9.71 13.5 4.06
24 NARF-14 9.04 15.0 3.25
25 TP008 9.70 18.2 4.60
26 U3P159MW-4 8.22 13.0 3.17
27 MW-6 8.49 14.1 3.38
28 PZ014 8.50 14.0 3.48
29 U3B101MW-4 9.88 13.4 4.41
30 MW-7 8.72 11.4 3.53
31 PZ004 5.64 14.0 2.71
32 PZ026 10.86 13.5 5.12
33 MW-1 9.99 13.0 5.40
34 PZ019 9.15 14.0 3.70
35 PZ006 8.19 14.5 4.54
36 MW-122 13.67 13.5 10.00
37 PZ010 5.90 14.0 3.13
38 PZ021 9.99 13.0 5.52
39 PZ017 10.77 14.0 4.26
40 PZ012 9.22 15.0 3.19
41 PZ001 3.99 13.0 1.96
42 PZ008 9.40 16.0 3.81
43 JAX873-6 7.34 12.6 1.80
44 NARF-B1 11.65 16.5 3.40
45 MW-47 20.99 14.5 15.05
46 NARF-9 18.39 27.5 3.88
47 JAX873-4 8.16 13.1 2.07
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Water-table contours indicate that ground-water flow in the upper layer moves generally eastward toward 
the St. Johns River (fig. 12). A seawall partially blocks ground-water flow in the upper layer along the central 
and northern parts of OU3. In this area, the seawall extends downward approximately 20 ft deep and into the 
clay layer that separates the upper and intermediate layers. At the southern end of OU3, the seawall is set less 
than 20 ft deep and the clay layer is much less continuous; lower heads in this area indicate that ground water is 
seeping under or through the seawall.

An extensive stormwater drainage system is present within the subregional study area (fig. 13). Ground-
water seepage into the drains through joints and cracks has been documented by camera surveys in selected 
drains. Visual inspection of the drains by Navy personnel indicates that leaking joints and cracks are generally 
confined to high-traffic areas; within the high-traffic areas, approximately 30 percent of the joints leak. Depres-
sions in the water-table surface caused by the drains could be observed in areas where the monitoring well den-
sity is high. The depths to the bottom of the drains vary but generally range from 5 to 10 ft below land surface. 
The bottom and stage in the drains is below the water table, so the drains can remove ground water from the 
upper layer of the aquifer but cannot act as a source of water to the aquifer.

48 JAX873-5 8.14 25.1 2.08
49 JAX873-10 6.79 12.5 1.70
50 NARF-11 19.28 27.8 3.65
51 MW-45 27.45 16.0 21.81
52 MW-49 22.11 25.5 3.02
53 NARF-12 6.01 17.5 2.40
54 MW-121 11.47 13.5 8.20
55 MW-52 27.76 16.0 18.92

Table 2.  Monitoring wells completed in the intermediate layer of the surficial aquifer and located in the 
subregional study area. 

Map number Well name
Altitude of top 

of casing, 
in feet

Well depth, 
in feet

Altitude of head on 
October 29 and 30, 

1996, in feet

1 JAX-TF-MW49D 8.23 33.0 3.44

2 JAX-TF-MW48D 8.36 36.5 3.10

3 PZ027 6.68 88.5 3.53

4 PZ023 9.23 80.50 6.29

5 NARF-D1 8.84 55.3 5.60

6 PZ030 9.52 79.3 6.44

7 PZ013 8.65 67.5 5.13

8 PZ003 5.71 63.7 4.81

9 PZ025 10.69 85.5 6.55

10 PZ022 10.14 82.5 6.21

11 PZ005 8.24 99.0 3.40

12 PZ009 5.90 94.0 3.39

13 PZ020 10.04 89.5 4.30

14 PZ016 10.80 54.0 4.03

15 PZ011 9.27 93.0 3.45

16 PZ002 4.18 87.5 3.17

17 PZ007 9.62 61.0 3.77

18 PZ015 9.44 56.5 2.34

19 MW-50 21.96 92.0 3.26

Table 1.  Monitoring wells completed in the upper layer of the surficial aquifer and located in the subregional 
study area--Continued

[---, Shallow well, exact depth is unknown]

Map number Well name
Altitude of top 

of casing, 
in feet

Well depth, 
in feet

Altitude of head on 
October 29 and 30, 

1996, in feet
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Stormwater drains that are most likely to be leaking are shown on figure 13. Drains were determined to 
have a high potential to leak if (1) camera surveys showed them to be leaking, (2) they underlay high-traffic areas 
and a visual inspection showed flowing water in the drain during a no-rainfall period, or (3) depressions in the 
water-table surface indicated leakage. The presence of flowing water in a drain was not considered proof in itself 
that the drain was leaking, because there are other sources of water to the drains, such as condensate from sumps 
and air conditioners. However, a dry drain was considered proof of no ground-water leakage.

The horizontal hydraulic conductivity in the upper layer of the surficial aquifer at OU3 ranged from 0.19 to 
3.8 ft/d, with a mean value of 0.9 ft/d, based on slug tests of seven piezometers (Geraghty and Miller, 1991). These 
values are within the range for silty sands described by Freeze and Cherry (1979). A horizontal hydraulic conduc-
tivity of 0.6 ft/d for the upper layer (U.S. Geological Survey  data, 1997) was determined from a multiple-well 
aquifer test (location shown on fig. 12).

 The potentiometric surface of the intermediate layer indicates that ground-water flow is generally eastward 
toward the St. Johns River (fig. 14). The eastward movement of ground water is partially blocked by a naturally 
occurring, nearly vertical wall of low-permeability channel-fill deposits (figs. 9 and 14) resulting in a sharp drop in 
the potentiometric surface from north to south. North of the channel-fill deposits, the horizontal ground-water 
gradient is significantly larger than south of the deposits. These channel-fill deposits extend from the top of the 
intermediate layer to the bottom or very near the bottom. U.S. Geological Survey topographic maps, made prior to 
construction at the Station, show that a deeply incised creek or inlet was present at the same location the channel-
fill deposits exist in the subsurface. These deposits could be the result of infilling of an erosional channel by low-
permeability sediments. 

Figure 12.  Water table surface for the upper layer of the surficial aquifer on October 29 and 30, 1996, within the 
subregional study area.
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Figure 13.  Stormwater drain system at the Jacksonville Naval Air Station.
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At the northeastern corner of OU3 is a docking facility (formerly used to off load fuel barges) that 
projects out into the St. Johns River (fig.14). A channel was dredged in the river bottom to allow barge access 
to the dock. This dredging probably removed most or all of the upper layer of the surficial aquifer and may 
have removed or disturbed part of the underlying clay layer. The potentiometric contours near the dock appear 
relatively depressed, indicating that ground water could be discharging from the intermediate layer in this 
area.

A multiple-well aquifer test (location shown on fig. 14) was conducted on the intermediate layer, and a 
horizontal hydraulic conductivity of 20 ft /d was determined (U.S. Geological Survey data, 1997). During the 
test, the intermediate layer was pumped at 17 gal/min. Water levels were recorded in three sets of nested pie-
zometers located 20, 50, and 100 ft from the pumping well. Each set of piezometers consisted of 3 wells; one 
was screened at the base of the upper layer, one near the top of the intermediate layer, and one near the bottom 
of the intermediate layer. The aquifer test lasted about 21 hours. At 250 minutes into the test, the rate of draw-
down in the piezometers screened in the intermediate layer doubled, indicating that the cone of depression had 
reached the low-permeability channel-fill deposits.

A clay layer separates the upper and intermediate layers in some areas (fig. 15), and has a very low ver-
tical permeability. During the aquifer test discussed above, drawdowns in the wells completed in the interme-
diate layer were as much as 1.6 ft, whereas wells completed in the upper layer (5 ft of screen immediately 
above the clay) showed no response to pumping during the entire test. This indicates that the effect of pumping 
did not cross the clay layer for the duration of the aquifer test.

The vertical head differences between the intermediate and upper layers ranged from 3.09 ft in the north-
western part of OU3 to -1.53 ft in the northeastern part (fig. 16). In this figure, positive head differences indi-
cate an upward gradient and negative head differences indicate a downward gradient. The pattern of head 
differences is caused by a combination of factors (fig. 17). Heads in the upper layer generally increase uni-
formly from the coast to inland areas, except in the northern part of OU3 where they are relatively lower due 
to ground-water discharge to leaking stormwater drains (figs. 12 and 17). Heads in the intermediate layer also 
increase from the coast to inland areas, but the gradient varies north and south of the channel-fill deposits. The 
horizontal gradient in the intermediate layer is steeper north of the channel-fill deposits, because lateral flow 
is partially impeded by the deposits. As a result, there is a relatively large drop in heads in the intermediate 
layer from north to south across the deposits and there is a corresponding reversal in vertical gradients 
(figs. 14, 16, and 17). Near the docking facility, heads in the intermediate layer are relatively low due to the 
effects of dredgings, and heads in the upper layer are relatively high due to the damming effect of the seawall.  
This results in a downward vertical gradient in this area. Within the subregional study area, the vertical head 
differences were known only at OU3 because this is the only area where nested wells were installed.

The surficial aquifer is bounded below by the low-permeability clays of the Hawthorn Group (fig. 18). 
The sands, silts, and clays of the surficial aquifer grade into silts and clays of the Hawthorn Group. At OU3, 
the exact contact between the surficial aquifer and the Hawthorn Group was difficult to recognize. In selecting 
the top of the Hawthorn Group, the deeper well picks were used because they were more representative of the 
actual top. The Hawthorn Group is about 300 ft thick at the Station.

GROUND-WATER FLOW SIMULATION AT OPERABLE UNIT 3

A subregional model was developed to investigate ground-water flow at OU3.   The surficial aquifer in 
the area of OU3 consists of two distinct layers with differing hydrologic characteristics, as discussed previ-
ously. For this reason, a subregional multiple-layer model was needed to accurately simulate and delineate 
ground-water flow beneath OU3. Computer modeling of ground-water flow was performed using MODFLOW 
(McDonald and Harbaugh, 1988), ground-water flow rates were determined using ZONEBUDGET (Har-
baugh, 1990), sensitivity analysis was performed using the calibrated model, and MODPATH (Pollock, 1989) 
was used to determine the direction and velocity of ground-water flow.  



18 Ground-Water Hydrology and Simulation of Ground-Water Flow at Operable Unit 3 and Surrounding Region, U.S. Naval Air 
Station, Jacksonville, Florida

 

OU3

0 500 1,000 FEET

10
10

10
20

20

15
15

15
5

5

9

6

6

8

10

15

15

0 0

0

2

2

2

20

20

20

20

20

EXPLANATION

THICKNESS OF CLAY THAT SEPARATES THE UPPER AND INTERMEDIATE
LAYERS—Contour interval 5 feet

WELL—Number is thickness of clay, in feet

5

S
t .

J
o

h
n

s
R

i v
e r

Figure 15.  Thickness of the clay layer that separates the upper and intermediate layers of the 
surficial aquifer.



Ground-Water Flow Simulation at Operable Unit 3 19

OU3

0 500 1,000 FEET

0.24

Docking
facility

Sea wall

0.26

-1.14

1.21

3.09

2.53

1.65

-0.70

-1.53

1.03

1.84

1.43
0.81

2.10

-0.23

-0.04

0.64

0.24

-1.22
0.26

EXPLANATION
AREA IN WHICH THE VERTICAL GROUND-WATER GRADIENT IS DOWNWARD

LINE OF SECTION SHOWN IN FIGURE 17

HEAD DIFFERENCE CONTOUR—Shows line of equal difference in measured head
between the intermediate and upper layers of the surficial aquifer. Contour interval
1 foot

WELL—Number is difference in measured head between the intermediate and upper
layers of the surficial aquifer. Positive values indicate upward gradient, negative
values indicate downward gradient. Values in feet

1.0

B

B

BB

-1.0

-1.0

-1.0

2.0

2.
0

3.0

1.0

1.0

1.
0

0.0

0.0

0.
0

S
t .

J
o

h
n

s
R

i v
e r

Figure 16.  Head difference between the intermediate and upper layers of the surficial aquifer.



20 Ground-Water Hydrology and Simulation of Ground-Water Flow at Operable Unit 3 and Surrounding Region, U.S. Naval Air 
Station, Jacksonville, Florida

      

8

7

6

5

4

3

2

1

0

Sea
level

FEET

20

20

40

60

80

100

OU3

B B’

Low-permeabillity Hawthorn Group sediments

Upper Layer

Intermediate
Layer

Leaking
stormwater

drains

St. Johns
River

Downward
ground-water

gradient

Head in the
upper layer

Head in the
intermediate layer Upward ground-

water gradient

G
R

O
U

N
D

-W
A

T
E

R
A

LT
IT

U
D

E
, I

N
F

E
E

T

Seawall

Clay lens

Low-permeability
channel-fill deposits

0 500 1,000 FEET

Figure 17.  Generalized hydrologic section for the subregional model.



Ground-Water Flow Simulation at Operable Unit 3 21

                                         

Model Construction

The location and orientation of the finite-difference grid is shown in figure 19. There are 78 rows and 
148 columns of active model cells; all cells are 100 ft on each side. Vertically, the surficial aquifer was divided 
into two layers (fig. 20). The upper model layer represents the upper layer of the surficial aquifer and extends 
from land surface down to 15 ft below sea level; this layer was modeled as unconfined. The lower model layer 
represents the intermediate layer and extends from the bottom of the upper layer (or the bottom of the clay 
layer where present) down to the top of the Hawthorn Group; this layer was modeled as confined. The clay 
layer was not modeled explicitly, but the effect of the clay layer was simulated through the vertical leakance 
between the upper and intermediate layers. The seawall was simulated using the Horizontal-Flow Barrier 
Package documented by Hsieh and Freckleton (1993).

The northern, western, and southern boundaries of the model are no flow and were positioned along 
ground-water divides or flow lines delineated with the regional model (fig. 7). The eastern model boundary is 
also no flow and is positioned near the center of the St. Johns River. This boundary was positioned away from 
the shoreline so that the model could simulate the upward seepage of ground water through the bottom of the 
river. The base of the surficial aquifer was simulated as a no-flow boundary because it is underlain by the low-
permeability sediments of the Hawthorn Group. There is little, if any, vertical flow between the surficial 
aquifer and the Hawthorn Group.
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The MODFLOW River Package was used to simulate the presence of the St. Johns River and the two small 
ditches (fig. 19); both the St. Johns River and small ditches were simulated in the upper layer of the model. The 
riverbed conductance for the St. Johns River was calculated using a riverbed thickness of 1 ft over the entire area 
of each cell. The initial riverbed conductance was 10 ft2/d, which was the calibrated value from the regional model. 
The altitude of the bottom of the river was taken from USGS topographic maps and a stage of 1 ft above sea level 
was assumed. Conductance for the two small ditches was calculated using a thickness of 1 ft and a width of 10 ft. 
The initial conductance was 4 ft2/d, which was the calibrated value from the regional model. The altitude of the 
stage and bottom of the two ditches was estimated from the topographic maps and field observations.

The MODFLOW Drain Package was used to simulate the presence of the stormwater drains in the upper 
layer. The altitude relative to sea level of the bottom of the drains was determined where manholes allowed access. 
The altitudes between manholes was extrapolated from the measured values. The conductance of the drains was 
varied during model calibration.

The initial rate and distribution of recharge was taken from the calibrated regional model and ranged from 
13.0 in/yr in irrigated areas to 0.05 in/yr in paved areas. The initial horizontal hydraulic conductivity for the upper 
layer was set at 0.5 ft/d for all of OU3 (and the entire eastern half of the subregional model area) based on the results 
of the aquifer and slug tests discussed previously. The transmissivity of the intermediate layer outside the low-per-
meability channel-fill deposits was calculated using a horizontal hydraulic conductivity of 20 ft/d (the value deter-
mined by aquifer testing); within the channel-fill deposits the horizontal hydraulic was assumed to be 0.2 ft/d or 
two orders of magnitude lower.
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Model Calibration

The model was calibrated to the 
head data collected on October 29 and 
30, 1996. Steady-state ground-water 
flow conditions were assumed for rea-
sons discussed earlier. The calibration 
strategy was to match simulated heads in 
both the upper and intermediate layers to 
within 1 ft of the measured values.  The 
location of wells with measured heads 
used for calibration of the upper layer 
are shown in figure 10 (only wells 
within the subregional model boundary 
were used) and for the intermediate 
layer are shown in figure 11. Ideally, 
there would also be a match of simulated 
flows in the river cells to field measure-
ments; however, due to the difficulty of 
measurement, no flow rate was deter-
mined in the small ditches within the 
subregional model area and the rate of 
discharge of ground water to the St. 
Johns River is unknown. All of the 
available streamflow measurements fell 
outside the subregional model area 
boundary. For these reasons, there were 
no discharge measurements to compare 
with simulated values during calibra-
tion. Fortunately, the hydraulic conduc-
tivities in both the upper and 
intermediate layers were determined by 
aquifer testing, thus constraining the 
model solution.

Calibration of the model was 
achieved by varying recharge, hydraulic 
conductivity in the upper layer (within a 
narrow range of the values determined 
by aquifer and slug tests), transmissivity 
of the low-permeability channel-fill 
deposits in the intermediate layer, verti-
cal leakance, riverbed conductance, and 
drain conductance. During the 

calibration process, changes in the recharge rates in the subregional model were also applied to the regional model. 
If the positions of the ground-water divides or flow lines in the regional model shifted, then the boundaries of the 
subregional model were moved correspondingly; this was an iterative process and done to ensure that the bound-
aries of the subregional model remained as "no-flow."

After calibration, all of the model simulated heads matched the measured heads within the calibration 
criterion of 1 ft, and 48 of 67 simulated heads (72 percent) were within 0.5 ft of the corresponding measured values. 
Figure 21 shows a comparison of the measured and simulated heads. If the model simulated heads had matched the 
measured values exactly, then all the points would lie on the 45 degree  line (line of equality).
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The only change to the simulated 
recharge rate during calibration was an 
increase from 0.05 to 0.4 in/yr in the paved 
area at and around OU3 (fig.  22). The 
increase was needed to raise the simulated 
heads at OU3. The relatively low recharge 
rate of 0.4 in/yr is believed to be reason-
able, because this area is largely paved and 
runoff is carried away by the stormwater 
drainage  system. The horizontal hydraulic 
conductivities at OU3 were determined by 
aquifer tests and the simulated horizontal 
hydraulic conductivities were set at or near 
these values; because of this, the recharge 
rate at OU3 could only be varied within a 
narrow range during calibration.

The model simulated horizontal 
hydraulic conductivity distribution for the 
upper layer is shown in figure 23. In the 
northern central part of the subregional 
model area the hydraulic conductivity is 
0.5 ft/d, which is very nearly the value of 
0.6 ft/d determined by the multiple-well 
aquifer test. The hydraulic conductivity in 
the southern part of OU3 was increased 
slightly to 1.0 ft/d to lower the simulated 
heads in this area. In the western part of the 
subregional model area, the hydraulic con-
ductivity was 7.5 ft/d which was the cali-
brated value for the regional model and 
near the measured value of 5.0 ft/d deter-
mined at OU1. 

The model-simulated vertical leakance 
between the upper and intermediate layers is 
shown in figure 24. Over most of the mod-
eled area, the vertical leakance ranged from 
4.0x10-4  to 4.0x10-5 d-1, which is roughly 
equivalent to a vertical hydraulic conductiv-
ity that is two to three orders of magnitude 
lower than the horizontal hydraulic conduc-
tivity. Where the clay layer is present, the 
vertical leakance is 1.0x10-6 d-1, which is 
roughly equivalent to a vertical hydraulic 
conductivity that is five orders of magnitude 
lower than the horizontal conductivity. In the 
area that was dredged, the vertical leakance 
was adjusted to 4.3x10-2 d-1 which reflects 
the possible disturbance of the clay layer in 
this area.

The model-simulated transmissivity in the intermediate layer is shown in figure 25. The transmissivity 
increases from less than 200 ft2/d on the western boundary to about 1,200 ft2/d at OU3. The increase from 
west to east is a result of the thickening of the intermediate layer due to the deepening of the top of the Haw-
thorn Group. The transmissivity (except in the low-permeability channel-fill deposits) was calculated using a 
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Figure 22.  Simulated recharge rates for the subregional model.

Figure 23.  Simulated horizontal hydraulic conductivity of the upper layer of the subregional model.
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constant hydraulic conductivity of 20 ft/d, which was the value determined by aquifer testing. The transmissivity 
of the low-permeability channel-fill deposits was determined during model calibration to be 25 ft2/d, yielding a 
hydraulic conductivity of 0.4 ft/d. The low transmissivity was required to match the steep potentiometric gradient 
within the channel-fill deposits. 

The riverbed conductance for the St. Johns River was decreased from the regional model value of 10 to 8 ft2/d 
during calibration, except in the area of the docking facility where the conductance was increased to 60 ft2/d to 
reflect the disturbance and removal of riverbed sediments during dredging. The conductance of the small ditches 
was not changed from the initial value of 4 ft2/d. The calibrated conductances of the stormwater drains ranged from 
5 to 20 ft2/d.

The simulated water table for the upper layer is shown in figure 26. The water table slopes toward the 
St. Johns River except in areas that are influenced by the leaking stormwater drains. Almost all of the simulated 
drains caused some depression in the water-table surface because they are removing ground water from the upper 
layer of the aquifer. The presence of the seawall cause elevated heads to occur directly adjacent to the St. Johns 
River in the central and northern parts of OU3. The heads are relatively higher in this area because the seawall 
extends downward into the clay and prevents ground water from moving easily under the seawall and discharging 
to the St. Johns River. Along the southern end of the seawall, the heads are lower because the clay is much thinner 
and less continuous, thus allowing ground water to move under the wall. There is some evidence that seepage also 
occurs through joints in the seawall.
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Figure 24.  Simulated vertical leakance between the upper and the intermediate layers of the subregional model.
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MODEL-SIMULATED TRANSMISSIVITY IN THE INTERMEDIATE LAYER—Values in feet
squared per day. Contour interval variable
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Figure 25.  Simulated transmissivity for the intermediate layer of the subregional model.

Figure 26.  Simulated water table surface of the upper layer of the subregional model.
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The simulated potentiometric surface for the intermediate layer slopes toward the St. Johns River (fig. 27).  
The presence of the low-permeability channel-fill deposits is reflected in the bending of the contours in the central 
part of OU3; the result is a steeper slope of the surface in the northern half of OU3 than in the southern half.   The 
increased vertical leakance between the upper and intermediate layers in the vicinity of the docking facility allows 
ground water to flow more easily upward from the intermediate layer; this is indicated by a slight convergence of 
the simulated 3- and 4-ft contours at the facility. The measured and model-simulated head differences between 
intermediate and upper layers are shown in figure 28.

Ground-Water Budget

The USGS program ZONEBUDGET (Harbaugh, 1990) was used to calculate the model-simulated inflows 
and outflows for the subregional model area (table 3). The total rate of recharge to the subregional model was 
0.171 ft3/s; this was the only source of water to the subregional model. Most of the discharge was to the St. Johns 
River at a rate of 0.145 ft3/s. The total discharge to the lined ditches was 0.012 ft3/s and the total discharge to the 
stormwater drains was 0.014 ft3/s. There are 1,250 ft of stormwater drains simulated in the model, giving an aver-
age simulated leakage rate of 0.0011 ft3/s per 100 ft of drain.
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Figure 27.  Simulated potentiometric surface of the intermediate layer of the subregional model.
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Figure 28.  Measured and model-simulated head differences between the intermediate and upper 
layers of the subregional model.
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Sensitivity Analysis

Sensitivity tests were conducted to determine the effect of changes in model input parameters on the model 
calibration. Tests were conducted by increasing (or decreasing) each parameter by 50 percent; other parameters were 
unchanged. Parameter changes resulted in the model simulating a new distribution of heads, and the effect was 
judged by determining the number of simulated heads that no longer remained within 1.0 ft of the measured values 
(table 4). Input parameters tested were horizontal hydraulic conductivity of the upper layer, transmissivity of the 
intermediate layer, vertical leakance, recharge, riverbed conductance, and drain conductance. All of the measured 
heads used for model calibration were also used for sensitivity analyses.

Table 3.  Simulated ground-water inflows and outflows for the 
subregional model.

[ft3/s, cubic feet per second]

Ground-water 
source or sink

Flow rate into 
the model

(ft3/s)

Flow rate out 
of the model

(ft3/s)

Recharge 0.171 0

St. Johns River 0 0.145

Lined ditches 0 0.012

Stormwater drains 0 0.014

Total 0.171 0.171

Table 4.  Summary of sensitivity analyses for the subregional model

[*indicates parameter is multiplied by the number to the right].

Parameter changed

Number of simulated heads 
in the upper layer that 

exceeded the 
calibration criterion of

1.0 foot

Number of simulated 
heads in the 

intermediate layer that 
exceeded the calibration 

criterion of 1.0 foot

Total

Calibrated Model 0 0 0

Recharge * 0.5 18 12 30

Recharge * 1.5 20 17 37

Riverbed conductance * 0.5 10 11 21

Riverbed conductance * 1.5 3 1 4

Drain conductance * 0.5 8 1 9

Drain conductance * 1.5 2 0 2

Transmissivity of intermediate layer * 0.5 6 5 11

Transmissivity of intermediate layer * 1.5 5 1 6

Horizontal hydraulic conductivity of upper layer * 0.5 7 1 8

Horizontal hydraulic conductivity of upper layer * 1.5 3 0 3

Vertical leakance * 0.5 2 4 6

Vertical leakance * 1.5 3 0 3
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The model was sensitive to recharge-rate changes, because recharge was the only source of water to the 
model. Decreasing the recharge rate by 50 percent caused the total number of simulated heads exceeding the error 
criterion to increase from 0 to 30 (out of 67). Increasing the recharge rate by 50 percent caused the number of heads 
exceeding the error criterion to increase from 0 to 37. 

Decreasing the riverbed conductance caused the simulated heads to rise, because a larger gradient was 
necessary to move water from the aquifer to the river. A decrease of 50 percent caused the total number of simulated 
heads exceeding the error criterion to increase from 0 to 21.   In contrast, the model was less sensitive to increases 
in riverbed conductance. An increase of 50 percent caused the number of simulated heads exceeding the error 
criterion to increase from 0 to 4.

Decreasing the drain conductance caused the simulated heads in the vicinity of the drains to rise, because a 
larger vertical gradient developed between the drains and the aquifer. A decrease of 50 percent caused the number 
of simulated heads exceeding the error criterion to increase from 0 to 8 in the upper layer. The model was less 
sensitive to an increase in drain conductance. An increase of  50 percent caused the number of simulated heads 
exceeding the error criterion in the upper layer to increase from 0 to 2. As expected, varying the drain conductance 
had little effect on the heads in the intermediate layer.

Decreasing the transmissivity in the intermediate layer caused the simulated heads in the intermediate layer 
to rise, and this caused a corresponding rise in the upper layer. A decrease of 50 percent caused the total number of 
simulated heads that exceeded the error criterion to increase from 0 to 11. The model was less sensitive to an 
increase in transmissivity. An increase of 50 percent caused six of the simulated heads to exceed the error criterion.

 Decreasing the conductivity in the upper layer caused the simulated heads to rise because larger horizontal 
gradients were needed to move ground water through the upper layer of the aquifer. A decrease of 50 percent caused 
the number of simulated heads in the upper layer that exceeded the error criterion to increase from 0 to 7. The model 
was less sensitive to increases in horizontal hydraulic conductivity. An increase of 50 percent caused three of the 
simulated heads to exceed the error criterion.

Decreasing the vertical leakance by 50 percent caused the total number of simulated heads that exceeded the 
error criterion to increase from 0 to 6. An increase of 50 percent caused the number of heads that exceed the error 
criterion to increase from 0 to 3 in the upper layer, whereas the intermediate layer was unaffected. 

Flow Path Analysis

The direction and rate of ground-water movement was computed using the USGS program MODPATH 
(Pollock, 1989). This program uses particle-tracking techniques in combination with the MODFLOW computed 
flow rates between model cells. Particle starting locations were specified and the particles were then tracked 
forward to areas of discharge. A porosity of 25 percent was assumed for both the upper and intermediate layers of 
the surficial aquifer; other porosities would give exactly the same direction of ground-water flow, but the rate of 
movement would change. Reducing the simulated porosity by half would double the simulated velocity. Likewise, 
doubling the simulated porosity would decrease the simulated velocity by half. 

Simulated ground-water flow pathlines for the upper layer are shown in figure 29. At OU3, the leaking storm-
water drains divide ground-water flow into several small areas with distinct flow directions. The ground-water 
velocities are very low, averaging about 2 ft/yr. (The distance between dots along selected pathlines indicates 
40 years of traveltime.) These slow velocities are primarily the result of the low horizontal hydraulic conductivity 
and, secondarily, the result of low hydraulic gradients due to the low recharge rate in the extensively paved areas. 

Simulated ground-water flow in the intermediate layer beneath OU3 is generally eastward toward and dis-
charges into the St. Johns River (fig. 30). Ground-water flow velocities are significantly higher in this layer than in 
the upper layer. North of the low-permeability channel-fill deposits, the velocity is about 35 ft/yr; south of the 
deposits, about 12 ft/yr. Velocities in the intermediate layer are higher in the northern part of OU3 because the 
horizontal hydraulic gradients are higher, as discussed earlier. Within the low-permeability channel-fill deposits, 
the ground-water flow changes direction and slows down significantly. The flow lines converge toward the docking 
facility where ground water is discharging due to the dredging that occurred previously.
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Figure 29.  Particle pathlines representing ground-water flow directions in the upper layer of the 
surficial aquifer at Operable Unit 3.
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Simulated ground-water pathlines are shown in a generalized section in figure 31. The generalized section is 
along row 40, between columns 58 and 107; the pathlines are projected along this row by the method described in 
Pollock (1989). As discussed above, the leaking stormwater drains divide the flow in the upper layer into several 
small areas where ground water moves toward and discharges into a nearby drain. In contrast, the flow in the inter-
mediate layer is more regional. In this layer, ground water moves laterally under OU3 to beneath the St. Johns River, 
then vertically upward through the upper layer to discharge through the river bottom.
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Figure 30.  Particle pathlines representing ground-water flow directions in the intermediate layer of 
the surficial aquifer at Operable Unit 3.
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SUMMARY AND CONCLUSIONS

The Naval Air Station, Jacksonville occupies 3,800 acres adjacent to the St. Johns River in Duval County, 
Fla. OU3 occupies 134 acres on the eastern side of the Station and has been used for industrial and commercial 
purposes since World War II. Ground water contaminated by chlorinated organic compounds has been detected in 
the surficial aquifer at OU3. The Navy and USGS conducted a cooperative hydrologic study to evaluate the poten-
tial for ground-water discharge to the neighboring St. Johns River. 

At the Station, the surficial aquifer is exposed at land surface and thus forms the uppermost permeable unit. 
The aquifer is composed of sedimentary deposits of Pliocene to Holocene age. These deposits range in thickness 
from 30 to 100 ft and consist of unconsolidated silty sands interbedded with local thin beds of clay. The low-per-
meability clays of the Hawthorn Group form the base of the aquifer.

The USGS previously conducted a ground-water investigation at the Station that included the development 
and calibration of a 1-layer regional ground-water flow model using MODFLOW. For this investigation, the 
regional model was recalibrated using additional data collected since the original calibration. After recalibration, 
simulated heads matched measured heads in 130 of 131 wells to within the calibration criterion of 2.5 ft. The reca-
librated model was then used to establish the boundaries for a smaller subregional model at OU3.

Within the subregional OU3 model area, the surficial aquifer is composed of distinct upper and intermediate 
layers. The upper layer extends from land surface to a depth of approximately 15 ft below sea level; the intermediate 
layer extends from the upper layer down to the top of the Hawthorn Group. In the northern and central parts of OU3, 
the upper and intermediate layers are separated by a low-permeability clay layer. Horizontal hydraulic conductivi-
ties in the upper layer were determined by aquifer tests and ranged from 0.19 to 3.8 ft/d. The horizontal hydraulic 
conductivity in the intermediate layer was determined to be 20 ft /d from one aquifer test.

An extensive stormwater drainage system is present at OU3 and the surrounding area. Some of the stormwa-
ter drains have been documented to be draining ground water and some are suspected of draining ground water from 
the upper layer of the surficial aquifer. The bottom of and water-level surface in the drains are below the water table; 
thus, the drains can remove ground water from the aquifer but cannot act as a source of water to the aquifer. The 
depth to the bottom of the drains varies, but is approximately 5 to 10 ft below land surface.

The subregional model area was divided into 78 rows and 148 columns of square model cells that were 100 ft 
on each side. Vertically, the surficial aquifer was divided into two model layers. The upper model layer represents 
the upper layer of the aquifer and the lower model layer represents the intermediate layer. Steady-state ground-
water flow conditions were assumed. The model was calibrated to head data collected on October 29 and 30, 1996. 
After calibration, the model matched all 67 measured heads to within the calibration criterion of 1 ft; and 48 of 67 
simulated heads (72 percent) were within 0.5 ft.

Model-simulated recharge rates ranged from 0.4 in/yr in areas that were largely paved to 13.0 in/yr in irri-
gated areas. Simulated hydraulic conductivities in the upper layer at OU3 ranged from 0.5 ft/d in the north to 1.0 ft/d 
in the south. Simulated vertical leakance between the upper and intermediate layers ranged from 1.0x10-6 d-1 in an 
area with low-permeability clays to 4.3x10-2 d-1 in an area that had been dredged. Simulated transmissivities in the 
intermediate layer ranged from 25 ft2/d in an area of low-permeability channel-fill deposits to about 1,200 ft2/d in 
most of OU3. Simulated riverbed conductances ranged from 4 to 60 ft2/d and simulated bottom conductances of the 
stormwater drains ranged from 5 to 20 ft2/d.

The direction and velocity of ground-water flow was determined using particle tracking techniques. Ground-
water flow in the upper layer was generally eastward toward the St. Johns River. However, leaking stormwater 
drains at OU3 locally modified the flow system to create small areas with flow directions diverted to the drains. 
The flow velocities in the upper layer at OU3 were slow, averaging about 2 ft/yr. The slow velocities were primarily 
the result of the low horizontal hydraulic conductivity and, secondarily, the result of the low recharge rate. The sim-
ulated rate at which ground water leaked into the stormwater drains was low, averaging about 0.0011 ft3/s per 100 ft 
of stormwater drainage conduit. Ground-water flow in the intermediate layer moved eastward beneath OU3 toward, 
and discharging into, the St. Johns River. Flow velocities were significantly higher in this layer than in the upper 
layer. The velocity was about 35 and 12 ft/yr in the northern and southern parts of OU3, respectively.
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APPENDIX E 
 

SUMMARY OF ANALYTICAL RESULTS 



Table E-1
Summary of Phase I Groundwater Analytical Results

Remedial Investigation Report, PSC 45
Naval Air Station Jacksonville

Jacksonville, Florida
Page 1 of 7

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

METALS (µg/L)

ALUMINUM 200 GCTL 200 16000 218 J 251 J 2420 58.7 J

ANTIMONY 6 GCTL 6 6 1.28 U 1.28 U 1.28 U 1.3 U

ARSENIC 0.045 RSL 10 0.045 1.43 U 1.7 J 1.43 U 8.2

BARIUM 2000 GCTL 2000 2900 34.2 20.3 37.6 32.8

BERYLLIUM 4 GCTL 4 16 0.1 U 0.1 U 0.1 U 0.1 U

CADMIUM 5 GCTL 5 6.9 0.05 U 0.05 U 0.05 U 0.05 U

CALCIUM NC GCTL NC NC 8760 96600 32900 8420

CHROMIUM 100 GCTL 100 NC 0.88 J 2.6 J 6 J 0.36 U

COBALT 4.7 RSL 140 4.7 3.7 J 0.39 J 0.74 J 8.7 J

COPPER 620 RSL 1000 620 0.63 U 1.5 J 3.5 J 0.63 U

IRON 300 GCTL 300 11000 1210 4860 7720 19800

LEAD 15 GCTL 15 NC 1.07 U 1.1 J 2.4 J 1.07 U

MAGNESIUM NC GCTL NC NC 2050 5850 11500 2310

MANGANESE 50 GCTL 50 320 160 231 104 179

MERCURY 0.63 RSL 2 0.63 0.01 U 0.01 U 0.03 J 0.01 U

NICKEL 100 GCTL 100 300 1.6 J 0.64 J 2.5 J 0.71 J

POTASSIUM NC GCTL NC NC 1190 5490 2710 1410

SELENIUM 50 GCTL 50 78 2.36 U 2.36 U 3 J 2.36 U

SILVER 71 RSL 100 71 0.27 U 0.27 U 0.27 U 0.43 J

SODIUM 160000 GCTL 160000 NC 9220 8520 3770 8160

THALLIUM 0.16 RSL 2 0.16 1.07 U 1.07 U 1.07 U 1.07 U

VANADIUM 49 GCTL 49 78 0.29 J 1.1 J 5.2 J 0.23 U

PAL
PAL

Source

Florida

GCTL

USEPA

TAP RSL

JAX45-B200-

MW01D

JAX45-B200-

MW01S

JAX45-B200-

MW02D

JAX-45-B200-

MW01D-

20110504

JAX-45-B200-

MW01S-

20110504

JAX-45-B200-

MW02D-

20110504

20110504 20110504 20110504

JAX45-B200-

MW02S

JAX-45-B200-

MW02S-

20110504

20110504



Table E-1
Summary of Phase I Groundwater Analytical Results

Remedial Investigation Report, PSC 45
Naval Air Station Jacksonville

Jacksonville, Florida
Page 2 of 7

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

METALS (µg/L)

ZINC 4700 RSL 5000 4700 17.5 J 11.7 J 5.7 J 11.6 J

PCBS (µg/L) NC

AROCLOR-1016 0.96 RSL NC 0.96 0.15 U 0.16 U 0.14 U 0.15 U

AROCLOR-1221 0.0043 RSL NC 0.0043 0.2 U 0.22 U 0.19 U 0.21 U

AROCLOR-1232 0.0043 RSL NC 0.0043 0.091 U 0.096 U 0.086 U 0.092 U

AROCLOR-1242 0.034 RSL NC 0.034 0.18 U 0.19 U 0.17 U 0.18 U

AROCLOR-1248 0.034 RSL NC 0.034 0.2 U 0.22 U 0.19 U 0.21 U

AROCLOR-1254 0.034 RSL NC 0.034 0.084 U 0.088 U 0.079 U 0.084 U

AROCLOR-1260 0.034 RSL NC 0.034 0.17 U 0.18 U 0.16 U 0.18 U

PETROLEUM HYDROCARBONS (µg/L)

TPH (C08-C40) 5000 GCTL 5000 NC 140 U 12000 140 U 310 J

POLYCYCLIC AROMATIC HYDROCARBONS (µg/L)

1-METHYLNAPHTHALENE 0.97 RSL 28 0.97 0.069 U 12 0.069 U 0.065 U

2-METHYLNAPHTHALENE 27 RSL 28 27 0.078 U 9.3 0.078 U 0.074 U

ACENAPHTHENE 20 GCTL 20 400 0.065 U 0.085 J 0.065 U 0.062 U

ACENAPHTHYLENE 210 GCTL 210 400 0.054 U 0.056 U 0.054 U 0.052 U

ANTHRACENE 1300 RSL 2100 1300 0.044 U 0.045 U 0.044 U 0.042 U

BENZO(A)ANTHRACENE 0.029 RSL 0.05 0.029 0.046 U 0.047 U 0.046 U 0.14 J

BENZO(A)PYRENE 0.0029 RSL 0.2 0.0029 0.067 U 0.068 U 0.16 J 0.063 U

BENZO(B)FLUORANTHENE 0.029 RSL 0.05 0.029 0.09 U 0.092 U 0.09 U 0.086 U

BENZO(G,H,I)PERYLENE 87 RSL 210 87 0.066 U 0.067 U 0.066 U 0.062 U

BENZO(K)FLUORANTHENE 0.29 RSL 0.5 0.29 0.049 U 0.05 U 0.049 U 0.047 U

PAL
PAL

Source

Florida

GCTL

USEPA

TAP RSL
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

POLYCYCLIC AROMATIC HYDROCARBONS (µg/L)

CHRYSENE 2.9 RSL 4.8 2.9 0.036 U 0.037 U 0.036 U 0.035 U

DIBENZO(A,H)ANTHRACENE 0.0029 RSL 0.005 0.0029 0.071 U 0.072 U 0.071 U 0.067 U

FLUORANTHENE 280 GCTL 280 630 0.074 U 0.075 U 0.074 U 0.07 U

FLUORENE 280 RSL 280 220 0.062 U 0.081 J 0.062 U 0.059 U

INDENO(1,2,3-CD)PYRENE 0.029 RSL 0.05 0.029 0.052 U 0.054 U 0.052 U 0.05 U

NAPHTHALENE 0.14 RSL 14 0.14 0.065 U 52 0.065 U 0.062 U

PHENANTHRENE 87 RSL 210 87 0.052 U 0.052 U 0.052 U 0.049 U

PYRENE 87 RSL 210 87 0.06 U 0.061 U 0.06 U 0.057 U

SEMIVOLATILES (µg/L)

1,1-BIPHENYL 0.5 GCTL 0.5 0.83 2.7 U 3.4 J 2.7 U 2.6 U

2,2'-OXYBIS(1-CHLOROPROPANE) 0.31 RSL 0.5 0.31 2.1 U 2.2 U 2.1 U 2 U

2,4,5-TRICHLOROPHENOL 1 GCTL 1 890 3.6 U 3.7 U 3.6 U 3.5 U

2,4,6-TRICHLOROPHENOL 3.2 GCTL 3.2 3.5 2.7 U 2.8 U 2.7 U 2.6 U

2,4-DICHLOROPHENOL 0.3 GCTL 0.3 35 3 U 3.1 U 3 U 2.9 U

2,4-DIMETHYLPHENOL 140 GCTL 140 270 4.4 U 12 4.4 U 4.2 U

2,4-DINITROPHENOL 14 GCTL 14 30 1 U 1 U 1 U 0.96 U

2,4-DINITROTOLUENE 0.05 GCTL 0.05 0.2 2.2 U 2.3 U 2.2 U 2.1 U

2,6-DINITROTOLUENE 0.05 GCTL 0.05 15 2 U 2.1 U 2 U 1.9 U

2-CHLORONAPHTHALENE 550 RSL 560 550 2.9 U 3 U 2.9 U 2.8 U

2-CHLOROPHENOL 35 GCTL 35 71 3.2 U 3.3 U 3.2 U 3.1 U

2-METHYLPHENOL 35 GCTL 35 720 3.8 U 3.9 U 3.8 U 3.6 U

2-NITROANILINE 21 GCTL 21 150 1.8 U 1.8 U 1.8 U 1.7 U

20110504 20110504
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PAL
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

SEMIVOLATILES (µg/L)

2-NITROPHENOL NC GCTL NC NC 2.7 U 2.8 U 2.7 U 2.6 U

3&4-METHYLPHENOL NC GCTL NC NC 5.6 U 5.8 U 5.6 U 5.4 U

3,3'-DICHLOROBENZIDINE 0.08 GCTL 0.08 0.11 1.1 U 1.1 U 1.1 U 1 U

3-NITROANILINE 1.7 GCTL 1.7 NC 1.5 U 1.5 U 1.5 U 1.4 U

4,6-DINITRO-2-METHYLPHENOL 1.2 RSL NC 1.2 2 U 2.1 U 2 U 1.9 U

4-BROMOPHENYL PHENYL ETHER NC GCTL NC NC 1.9 U 2 U 1.9 U 1.8 U

4-CHLORO-3-METHYLPHENOL 63 GCTL 63 1100 3.6 U 3.7 U 3.6 U 3.5 U

4-CHLOROANILINE 0.32 RSL 28 0.32 1.9 U 2 U 1.9 U 1.8 U

4-CHLOROPHENYL PHENYL ETHER NC GCTL NC NC 2.2 U 2.3 U 2.2 U 2.1 U

4-NITROANILINE 1.7 GCTL 1.7 3.3 1.6 U 1.6 U 1.6 U 1.5 U

4-NITROPHENOL 56 GCTL 56 NC 1.8 UJ 1.8 UJ 1.8 UJ 1.7 UJ

ACETOPHENONE 700 GCTL 700 1500 3.9 U 4 U 3.9 U 3.8 U

ATRAZINE 0.26 RSL 3 0.26 3.3 UJ 3.4 UJ 3.3 UJ 3.2 UJ

BENZALDEHYDE 700 GCTL 700 1500 1 UJ 1 UJ 1 UJ 0.96 UJ

BIS(2-CHLOROETHOXY)METHANE 47 RSL NC 47 2.1 U 2.2 U 2.1 U 2 U

BIS(2-CHLOROETHYL)ETHER 0.012 RSL 0.03 0.012 2 U 2.1 U 2 U 1.9 U

BIS(2-ETHYLHEXYL)PHTHALATE 0.071 RSL 6 0.071 1.7 U 1.8 U 1.7 U 1.6 U

BUTYL BENZYL PHTHALATE 14 RSL 140 14 1.9 U 2 U 1.9 U 1.8 U

CAPROLACTAM 7700 RSL NC 7700 0.4 U 0.41 U 0.4 U 0.38 U

CARBAZOLE 1.8 GCTL 1.8 NC 2.1 U 2.2 U 2.1 U 2 U

DIBENZOFURAN 5.8 RSL 28 5.8 1.6 U 1.6 U 1.6 U 1.5 U

DIETHYL PHTHALATE 5600 GCTL 5600 11000 2 U 2.1 U 2 U 1.9 U
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

SEMIVOLATILES (µg/L)

DIMETHYL PHTHALATE 70000 GCTL 70000 NC 2 U 2.1 U 2 U 1.9 U

DI-N-BUTYL PHTHALATE 670 RSL 700 670 2.5 U 4.1 J 2.5 U 2.4 U

DI-N-OCTYL PHTHALATE 140 GCTL 140 NC 1.8 U 1.8 U 1.8 U 1.7 U

HEXACHLOROBENZENE 0.042 RSL 1 0.042 2.1 U 2.2 U 2.1 U 2 U

HEXACHLOROBUTADIENE 0.26 RSL 0.4 0.26 1.8 U 1.8 U 1.8 U 1.7 U

HEXACHLOROCYCLOPENTADIENE 22 RSL 50 22 1.2 U 1.2 U 1.2 U 1.2 U

HEXACHLOROETHANE 0.79 RSL 2.5 0.79 2.3 U 2.4 U 2.3 U 2.2 U

ISOPHORONE 37 RSL 37 67 1.7 U 1.8 U 1.7 U 1.6 U

NITROBENZENE 0.12 RSL 3.5 0.12 3.1 U 3.2 U 3.1 U 3 U

N-NITROSO-DI-N-PROPYLAMINE 0.005 GCTL 0.005 0.0093 2 U 2.1 U 2 U 1.9 U

N-NITROSODIPHENYLAMINE 7.1 GCTL 7.1 10 3.7 U 3.8 U 3.7 U 3.6 U

PENTACHLOROPHENOL 0.17 RSL 1 0.17 2.3 U 2.4 U 2.3 U 2.2 U

PHENOL 10 GCTL 10 4500 1.8 U 1.8 U 1.8 U 1.7 U

VOLATILES (µg/L) NC

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 U 0.2 U 0.2 U 0.2 U

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 U 0.31 U 0.31 U 0.31 U

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 0.21 U 0.21 U 0.21 U 56

1,1-DICHLOROETHENE 7 GCTL 7 260 0.35 U 0.35 U 0.38 J 750

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (µg/L)

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 8.6 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 0.2 U 0.2 U 0.2 U 20

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 1.7 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 U 1.3 U 1.3 U 1.3 U

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 2.2 U 2.2 U 2.2 U 2.2 U

BENZENE 0.39 RSL 1 0.39 0.26 U 0.34 J 0.26 U 1.1

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.25 U 0.25 U 0.25 U 0.25 U

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.36 U 0.36 U 0.36 U 0.36 U

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 0.21 U 13 0.21 U 2.2
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (µg/L)

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 U 1.6 0.31 U 0.31 U

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 10 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 3.5 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 U 3.4 0.3 U 0.3 U

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 16 0.4 U 0.4 U

TOLUENE 40 GCTL 40 860 0.27 U 24 0.27 U 0.36 J

TOTAL XYLENES 20 GCTL 20 190 0.25 U 44 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 0.28 U 2.3 0.31 J 390

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 0.25 U 0.25 U 0.25 U 0.7 J
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

METALS (mg/kg)

ALUMINUM 80000 NC 6823.2 77000 77000 RSL 1980 J 2730 J 2430 J 209 J 3770 J 2060 J

ANTIMONY 27 5.4 NC 31 5.4 FL-LEACH 0.08 U 0.06 U 0.06 U 0.06 U 0.07 U 0.06 U

ARSENIC 2.1 NC 1.48 0.39 0.39 FL-SCTL 0.54 J 0.64 J 0.66 J 0.56 J 0.82 0.74

BARIUM 120 1600 20.8 15000 120 FL-SCTL 7.4 J 6.3 J 8.5 J 4.8 J 7.9 J 4.8 J

BERYLLIUM 120 63 0.49 160 63 FL-LEACH 0.05 J 0.06 J 0.09 J 0.02 U 0.07 J 0.03 J

CADMIUM 82 7.5 NC 70 7.5 FL-LEACH 0.7 J 0.37 J 0.78 J 0.05 J 0.06 J 0.05 J

CALCIUM NC NC 668.3 NC 668.3 BACK 3420 1630 11400 766 16000 5870

CHROMIUM 210 38 14.1 NC 38 FL-LEACH 4.7 J 3.4 J 6.7 J 0.64 U 4.1 J 2.6 J

COBALT 1700 NC NC 23 23 RSL 0.21 J 0.13 J 0.29 J 0.03 U 0.18 J 0.08 J

COPPER 150 NC NC 3100 150 FL-SCTL 4.1 3.2 7.2 1.8 J 4.1 1.8 J

IRON 53000 NC 5818.2 55000 53000 FL-SCTL 615 J 1040 J 1470 J 193 J 1010 J 396 J

LEAD 400 NC 6.46 400 400 FL-SCTL 22.5 J 14 J 47.9 J 4.9 J 5.4 J 3.2 J

MAGNESIUM NC NC 500.25 NC 500.25 BACK 117 J 136 J 200 J 26 J 274 J 128 J

MANGANESE 3500 NC 6.9 1800 1800 RSL 9.8 14.2 25.6 6.7 10.7 6.8

MERCURY 3 2.1 NC 10 2.1 FL-LEACH 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

NICKEL 340 130 NC 1500 130 FL-LEACH 1.3 J 1.1 J 1.5 J 0.12 U 1 J 0.74 J

POTASSIUM NC NC 450.67 NC 450.67 BACK 56.6 U 74 U 100 U 19.3 U 124 U 58.8 U

SELENIUM 440 5.2 NC 390 5.2 FL-LEACH 0.2 U 0.15 U 0.15 U 0.16 U 0.17 U 0.15 U

SILVER 410 17 NC 390 17 FL-LEACH 0.03 U 0.02 U 0.03 J 0.02 U 0.03 U 0.02 U

SODIUM NC NC 343.1 NC 343.1 BACK 30.9 U 37.1 U 36.1 U 19.5 U 32.4 U 25.9 U

THALLIUM 6.1 2.8 NC 0.78 0.78 RSL 0.1 U 0.08 U 0.07 U 0.08 U 0.08 U 0.07 U

VANADIUM 67 980 NC 390 67 FL-SCTL 2.1 J 3 4 0.81 J 4.4 2.1 J

ZINC 26000 NC 14.49 23000 23000 RSL 24.8 J 24.7 J 31.4 J 1.7 J 14.9 J 6.6 J

MISCELLANEOUS PARAMETERS (%)

TOTAL SOLIDS NC NC NC NC NC NC 72 86 82 95 86 82

PCBS (µg/kg)

AROCLOR-1016 NC NC NC 3900 3900 RSL 8 UJ 6.7 UJ 7.2 UJ 6.2 U 6.8 U 6.6 U

AROCLOR-1221 NC NC NC 140 140 RSL 10 U 8.8 U 9.5 U 8.2 U 9 U 8.6 U

AROCLOR-1232 NC NC NC 140 140 RSL 12 U 10 U 11 U 9.7 U 10 U 10 U

AROCLOR-1242 NC NC NC 220 220 RSL 7.7 U 6.5 U 7 U 6 U 6.6 U 6.4 U

AROCLOR-1248 NC NC NC 220 220 RSL 8.1 U 6.8 U 7.3 U 6.4 U 6.9 U 6.7 U

AROCLOR-1254 NC NC NC 220 220 RSL 6.2 U 5.2 U 5.6 U 4.9 U 5.4 U 5.1 U

AROCLOR-1260 NC NC NC 220 220 RSL 8 UJ 6.7 UJ 7.2 UJ 6.2 U 6.8 U 6.6 U

TOTAL AROCLOR 500 17000 NC 220 220 RSL 0 U 0 U 0 U 0 U 0 U 0 U

PETROLEUM HYDROCARBONS (mg/kg)

TPH (C08-C40) 460 340 NC NC 340 FL-LEACH 250 210 140 100 28 29

Florida

Residential

SCTL

Florida

Leachability

SCTL

Background

USEPA

Residential

RSL

PAL PAL Source
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

POLYCYCLIC AROMATIC HYDROCARBONS (µg/kg)

1-METHYLNAPHTHALENE 200000 3100 NC 22000 3100 FL-LEACH 6.7 J 8.9 J 10 J 1.8 U 1.9 U 1.9 U

2-METHYLNAPHTHALENE 210000 8500 NC 310000 8500 FL-LEACH 7.8 J 5.4 J 13 J 2.3 U 2.5 U 2.5 U

ACENAPHTHENE 2400000 2100 NC 3400000 2100 FL-LEACH 17 J 68 25 4 J 1.7 U 1.7 U

ACENAPHTHYLENE 1800000 27000 NC 3400000 27000 FL-LEACH 2.9 J 1.4 U 6.3 J 11 J 1.4 U 1.3 U

ANTHRACENE 21000000 2500000 NC 17000000 2500000 FL-LEACH 12 J 57 12 J 6.6 J 2.8 J 1.3 U

BAP EQUIVALENT-HALFND 100 NC NC 15 15 RSL 134.47 446.02 257.03 234.88 53.712 17.1561

BENZO(A)ANTHRACENE NC 800 NC 150 150 RSL 68 280 J 130 110 J 32 4 J

BENZO(A)PYRENE 100 8000 NC 15 15 RSL 87 300 170 150 35 11 J

BENZO(B)FLUORANTHENE NC 2400 NC 150 150 RSL 150 430 280 240 52 15 J

BENZO(G,H,I)PERYLENE 2500000 32000000 NC 1700000 1700000 RSL 69 130 100 99 18 J 9.4 J

BENZO(K)FLUORANTHENE NC 24000 NC 1500 1500 RSL 57 170 86 76 18 J 5 J

CHRYSENE NC 77000 NC 15000 15000 RSL 100 320 170 120 32 6.1 J

DIBENZO(A,H)ANTHRACENE NC 700 NC 15 15 RSL 15 J 49 30 34 6.9 J 2.8 J

FLUORANTHENE 3200000 1200000 NC 2300000 1200000 FL-LEACH 200 640 340 150 58 7.7 J

FLUORENE 2600000 160000 NC 2300000 160000 FL-LEACH 10 J 46 16 J 3.3 U 3.6 U 3.6 U

INDENO(1,2,3-CD)PYRENE NC 6600 NC 150 150 RSL 100 J 240 150 J 150 J 32 J 14 J

NAPHTHALENE 55000 1200 NC 3600 1200 FL-LEACH 15 J 6.3 J 33 2.7 U 2.9 U 2.9 U

PHENANTHRENE 2200000 250000 NC 1700000 250000 FL-LEACH 150 360 J 200 40 J 9.9 J 2.2 J

PYRENE 2400000 880000 NC 1700000 880000 FL-LEACH 140 390 J 220 110 J 34 6 J

SEMIVOLATILES (µg/kg)

1,1-BIPHENYL 3000000 200 NC 51000 200 FL-LEACH 99 U 84 U 88 U 76 U 83 U 82 U

2,2'-OXYBIS(1-CHLOROPROPANE) 6000 9 NC 4600 9 FL-LEACH 120 UJ 100 UJ 110 UJ 93 UJ 100 UJ 100 UJ

2,4,5-TRICHLOROPHENOL 7700000 70 NC 6100000 70 FL-LEACH 210 U 180 U 190 U 160 U 180 U 170 U

2,4,6-TRICHLOROPHENOL 70000 60 NC 44000 60 FL-LEACH 210 U 180 U 190 U 160 U 180 U 170 U

2,4-DICHLOROPHENOL 190000 3 NC 180000 3 FL-LEACH 200 U 170 U 180 U 160 U 170 U 170 U

2,4-DIMETHYLPHENOL 1300000 1700 NC 1200000 1700 FL-LEACH 220 U 190 U 200 U 170 U 190 U 180 U

2,4-DINITROPHENOL 110000 60 NC 120000 60 FL-LEACH 510 U 440 U 450 U 390 U 430 U 420 U

2,4-DINITROTOLUENE 1200 0.4 NC 1600 0.4 FL-LEACH 120 U 98 U 100 U 89 U 96 U 95 U

2,6-DINITROTOLUENE 1200 0.4 NC 61000 0.4 FL-LEACH 110 U 92 U 95 U 82 U 89 U 88 U

2-CHLORONAPHTHALENE 5000000 260000 NC 6300000 260000 FL-LEACH 120 U 100 U 100 U 91 U 98 U 97 U

2-CHLOROPHENOL 130000 700 NC 390000 700 FL-LEACH 220 U 190 U 200 U 170 U 180 U 180 U

2-METHYLPHENOL 2900000 300 NC 3100000 300 FL-LEACH 270 U 230 U 240 U 210 U 230 U 220 U

2-NITROANILINE 24000 100 NC 610000 100 FL-LEACH 100 U 87 U 90 U 78 U 85 U 84 U

2-NITROPHENOL NC NC NC NC NC NC 230 U 190 U 200 U 170 U 190 U 190 U

3&4-METHYLPHENOL NC NC NC NC NC NC 250 U 220 U 220 U 200 U 210 U 210 U

3,3'-DICHLOROBENZIDINE 2100 3 NC 1100 3 FL-LEACH 150 U 130 U 140 U 120 U 130 U 130 U

3-NITROANILINE 21000 10 NC NC 10 FL-LEACH 130 U 110 U 110 U 98 U 110 U 100 U

4,6-DINITRO-2-METHYLPHENOL 8400 400 NC 4900 400 FL-LEACH 460 U 390 U 410 U 350 U 380 U 380 U

4-BROMOPHENYL PHENYL ETHER NC NC NC NC NC NC 120 U 98 U 100 U 89 U 96 U 95 U
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SEMIVOLATILES (µg/kg)

4-CHLORO-3-METHYLPHENOL 600000 400 NC 6100000 400 FL-LEACH 220 U 190 U 200 U 170 U 190 U 180 U

4-CHLOROANILINE 270000 200 NC 2400 200 FL-LEACH 160 U 140 U 140 U 120 U 130 U 130 U

4-CHLOROPHENYL PHENYL ETHER NC NC NC NC NC NC 100 U 90 U 94 U 82 U 88 U 87 U

4-NITROANILINE 17000 8 NC 24000 8 FL-LEACH 180 U 160 U 160 U 140 U 150 U 150 U

4-NITROPHENOL 560000 300 NC NC 300 FL-LEACH 420 U 360 U 370 U 320 U 350 U 340 U

ACETOPHENONE 3900000 3900 NC 7800000 3900 FL-LEACH 240 U 210 U 210 U 190 U 200 U 200 U

ATRAZINE 4300 60 NC 2100 60 FL-LEACH 120 U 100 U 110 U 95 U 100 U 100 U

BENZALDEHYDE 3300000 4800 NC 7800000 4800 FL-LEACH 160 U 140 U 140 U 120 U 140 U 130 U

BIS(2-CHLOROETHOXY)METHANE 250000 63000 NC 180000 63000 FL-LEACH 130 U 110 U 120 U 100 U 110 U 110 U

BIS(2-CHLOROETHYL)ETHER 300 0.1 NC 210 0.1 FL-LEACH 110 U 94 U 98 U 85 U 92 U 90 U

BIS(2-ETHYLHEXYL)PHTHALATE 72000 3600000 NC 35000 35000 RSL 130 U 110 U 120 U 100 U 110 U 110 U

BUTYL BENZYL PHTHALATE 17000000 310000 NC 260000 260000 RSL 130 U 110 U 110 U 97 U 100 U 100 U

CAPROLACTAM NC NC NC 31000000 31000000 RSL 200 U 170 U 170 U 150 U 160 U 160 U

CARBAZOLE 49000 200 NC NC 200 FL-LEACH 150 U 130 U 130 U 120 U 120 U 120 U

DIBENZOFURAN 320000 15000 NC 78000 15000 FL-LEACH 110 U 92 U 95 U 82 U 89 U 88 U

DIETHYL PHTHALATE 61000000 86000 NC 49000000 86000 FL-LEACH 110 U 93 U 96 U 84 U 90 U 89 U

DIMETHYL PHTHALATE 690000000 380000 NC NC 380000 FL-LEACH 100 U 90 U 94 U 82 U 88 U 87 U

DI-N-BUTYL PHTHALATE 8200000 47000 NC 6100000 47000 FL-LEACH 140 U 120 U 120 U 100 U 110 U 110 U

DI-N-OCTYL PHTHALATE 1700000 480000000 NC NC 1700000 FL-SCTL 290 U 240 U 250 U 220 U 240 U 240 U

HEXACHLOROBENZENE 400 2200 NC 300 300 RSL 110 U 95 U 99 U 86 U 93 U 92 U

HEXACHLOROBUTADIENE 6200 1000 NC 6200 1000 FL-LEACH 110 U 96 U 100 U 87 U 94 U 93 U

HEXACHLOROCYCLOPENTADIENE 9500 400000 NC 370000 9500 FL-SCTL 110 U 95 U 99 U 86 U 93 U 92 U

HEXACHLOROETHANE 38000 200 NC 12000 200 FL-LEACH 130 U 110 U 120 U 100 U 110 U 110 U

ISOPHORONE 540000 200 NC 510000 200 FL-LEACH 100 U 87 U 90 U 78 U 85 U 84 U

NITROBENZENE 18000 20 NC 4800 20 FL-LEACH 120 U 100 U 110 U 95 U 100 U 100 U

N-NITROSO-DI-N-PROPYLAMINE 80 0.05 NC 69 0.05 FL-LEACH 110 U 96 U 100 U 87 U 94 U 93 U

N-NITROSODIPHENYLAMINE 180000 400 NC 99000 400 FL-LEACH 300 U 250 U 260 U 230 U 250 U 240 U

PENTACHLOROPHENOL 7200 30 NC 890 30 FL-LEACH 320 U 270 U 280 U 250 U 270 U 260 U

PHENOL 500000 50 NC 18000000 50 FL-LEACH 210 U 180 U 190 U 160 U 180 U 170 U

VOLATILES (µg/kg)

1,1,1-TRICHLOROETHANE 730000 1900 NC 8700000 1900 FL-LEACH 0.5 U 0.42 U 0.46 U 0.4 U 0.46 U 0.5 U

1,1,2,2-TETRACHLOROETHANE 700 1 NC 560 1 FL-LEACH 1 U 0.84 U 0.92 U 0.81 U 0.92 U 1 U

1,1,2-TRICHLOROETHANE 1400 30 NC 1100 30 FL-LEACH 1.2 U 0.97 U 1.1 U 0.93 U 1.1 U 1.2 U

1,1,2-TRICHLOROTRIFLUOROETHANE 18000000 11000000 NC 43000000 11000000 FL-LEACH 1.1 U 0.9 U 0.99 U 0.86 U 0.99 U 1.1 U

1,1-DICHLOROETHANE 390000 400 NC 3300 400 FL-LEACH 2 U 1.7 U 1.9 U 1.6 U 1.9 U 2 U

1,1-DICHLOROETHENE 95000 60 NC 240000 60 FL-LEACH 1.1 U 0.93 U 1 U 0.89 U 1 U 1.1 U

1,2,4-TRICHLOROBENZENE 660000 5300 NC 22000 5300 FL-LEACH 0.95 U 0.79 U 0.87 U 0.76 U 0.87 U 0.95 U

1,2-DIBROMO-3-CHLOROPROPANE 700 1 NC 5.4 1 FL-LEACH 1.8 U 1.5 U 1.6 U 1.4 U 1.6 U 1.8 U

1,2-DIBROMOETHANE 100 0.1 NC 34 0.1 FL-LEACH 1.4 U 1.2 U 1.3 U 1.2 U 1.3 U 1.4 U
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (µg/kg)

1,2-DICHLOROBENZENE 880000 17000 NC 1900000 17000 FL-LEACH 0.94 U 0.78 U 0.86 U 0.75 U 0.86 U 0.94 U

1,2-DICHLOROETHANE 500 10 NC 430 10 FL-LEACH 1.2 U 1 U 1.1 U 0.96 U 1.1 U 1.2 U

1,2-DICHLOROPROPANE 600 30 NC 940 30 FL-LEACH 1.7 U 1.4 U 1.5 U 1.3 U 1.5 U 1.7 U

1,3-DICHLOROBENZENE 380000 7000 NC NC 7000 FL-LEACH 0.74 U 0.62 U 0.68 U 0.6 U 0.68 U 0.74 U

1,4-DICHLOROBENZENE 6400 2200 NC 2400 2200 FL-LEACH 0.53 U 0.44 U 0.48 U 0.42 U 0.48 U 0.53 U

2-BUTANONE 16000000 17000 NC 28000000 17000 FL-LEACH 7.1 U 5.9 U 6.5 U 5.7 U 6.5 U 7.1 U

2-HEXANONE 24000 1400 NC 210000 1400 FL-LEACH 5.8 U 4.8 U 5.3 U 4.6 U 5.3 U 5.8 U

4-METHYL-2-PENTANONE 4300000 2600 NC 5300000 2600 FL-LEACH 7.1 U 5.9 U 6.5 U 5.7 U 6.5 U 7.1 U

ACETONE 11000000 25000 NC 61000000 25000 FL-LEACH 33 U 14 U 10 U 9.1 U 9.9 U 12 U

BENZENE 1200 7 NC 1100 7 FL-LEACH 1.1 U 0.92 U 1 U 0.88 U 1 U 1.1 U

BROMODICHLOROMETHANE 1500 4 NC 270 4 FL-LEACH 0.72 U 0.6 U 0.66 U 0.58 U 0.66 U 0.72 U

BROMOFORM 48000 30 NC 62000 30 FL-LEACH 0.84 U 0.7 U 0.77 U 0.67 U 0.77 U 0.84 U

BROMOMETHANE 3100 50 NC 7300 50 FL-LEACH 1.3 U 1.1 U 1.2 U 1 U 1.2 U 1.3 U

CARBON DISULFIDE 270000 5600 NC 820000 5600 FL-LEACH 3 U 2.5 U 2.8 U 2.4 U 2.8 U 3 U

CARBON TETRACHLORIDE 500 40 NC 610 40 FL-LEACH 1.6 U 1.3 U 1.4 U 1.2 U 1.4 U 1.6 U

CHLOROBENZENE 120000 1300 NC 290000 1300 FL-LEACH 0.61 U 0.51 U 0.56 U 0.49 U 0.56 U 0.61 U

CHLORODIBROMOMETHANE 1500 3 NC 680 3 FL-LEACH 1.2 U 1 U 1.1 U 0.96 U 1.1 U 1.2 U

CHLOROETHANE 3900 60 NC 15000000 60 FL-LEACH 1.6 U 1.3 U 1.4 U 1.2 U 1.4 U 1.6 U

CHLOROFORM 400 400 NC 290 290 RSL 0.42 U 0.35 U 0.38 U 0.34 U 0.38 U 0.42 U

CHLOROMETHANE 4000 10 NC 120000 10 FL-LEACH 1.7 U 1.4 U 1.5 U 1.3 U 1.5 U 1.7 U

CIS-1,2-DICHLOROETHENE 33000 400 NC 160000 400 FL-LEACH 1.1 U 0.91 U 1 U 0.87 U 1 U 1.1 U

CIS-1,3-DICHLOROPROPENE NC NC NC 1700 1700 RSL 0.86 U 0.72 U 0.79 U 0.69 U 0.79 U 0.86 U

CYCLOHEXANE NC NC NC 7000000 7000000 RSL 1.7 U 1.4 U 1.5 U 1.3 U 1.5 U 1.7 U

DICHLORODIFLUOROMETHANE 77000 44000 NC 94000 44000 FL-LEACH 1.1 U 0.92 U 1 U 0.88 U 1 U 1.1 U

ETHYLBENZENE 1500000 600 NC 5400 600 FL-LEACH 0.78 U 0.65 U 0.72 U 0.62 U 0.72 U 0.78 U

ISOPROPYLBENZENE 220000 200 NC 2100000 200 FL-LEACH 1.1 U 0.92 U 1 U 0.88 U 1 U 1.1 U

METHYL ACETATE 6800000 16000 NC 78000000 16000 FL-LEACH 3.2 U 2.7 U 3 U 2.6 U 3 U 3.2 U

METHYL CYCLOHEXANE NC NC NC NC NC NC 1.2 U 0.96 U 1 U 0.92 U 1 U 1.2 U

METHYL TERT-BUTYL ETHER 4400000 90 NC 43000 90 FL-LEACH 1.3 U 1.1 U 1.2 U 1 U 1.2 U 1.3 U

METHYLENE CHLORIDE 17000 20 NC 11000 20 FL-LEACH 9.5 U 7.9 U 8.7 U 7.6 U 8.7 U 9.5 U

STYRENE 3600000 3600 NC 6300000 3600 FL-LEACH 0.61 U 0.51 U 0.56 U 0.49 U 0.56 U 0.61 U

TETRACHLOROETHENE 8800 30 NC 550 30 FL-LEACH 1.4 U 1.2 U 1.3 U 1.2 U 1.3 U 1.4 U

TOLUENE 7500000 500 NC 5000000 500 FL-LEACH 1.7 U 1.4 U 1.5 U 1.3 U 1.5 U 1.7 U

TOTAL XYLENES 130000 200 NC 630000 200 FL-LEACH 1.6 U 1.3 U 1.4 U 1.2 U 1.4 U 1.6 U

TRANS-1,2-DICHLOROETHENE 53000 700 NC 150000 700 FL-LEACH 0.85 U 0.71 U 0.78 U 0.68 U 0.78 U 0.85 U

TRANS-1,3-DICHLOROPROPENE NC NC NC 1700 1700 RSL 1 U 0.86 U 0.95 U 0.82 U 0.95 U 1 U

TRICHLOROETHENE 6400 30 NC 910 30 FL-LEACH 0.71 U 0.59 U 0.65 U 0.57 U 0.65 U 0.71 U

TRICHLOROFLUOROMETHANE 270000 33000 NC 790000 33000 FL-LEACH 1.1 U 0.91 U 1 U 0.87 U 1 U 1.1 U

VINYL CHLORIDE 200 7 NC 60 7 FL-LEACH 1 U 0.87 U 0.96 U 0.84 U 0.96 U 1 U
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

METALS (mg/kg)

ALUMINUM 80000 NC 6823.2 77000 77000 RSL 2690 J 1730 J 1209.5 689 J 4000 J 4070 J

ANTIMONY 27 5.4 NC 31 5.4 FL-LEACH 0.15 J 0.08 J 0.055 0.06 U 0.08 J 0.07 U

ARSENIC 2.1 NC 1.48 0.39 0.39 FL-SCTL 0.59 J 0.81 J 0.745 0.68 0.58 J 0.8 J

BARIUM 120 1600 20.8 15000 120 FL-SCTL 10.4 J 19.2 J 13.25 7.3 J 11 J 7.2 J

BERYLLIUM 120 63 0.49 160 63 FL-LEACH 0.12 J 0.15 J 0.08 0.02 U 0.09 J 0.06 J

CADMIUM 82 7.5 NC 70 7.5 FL-LEACH 0.26 J 15.8 J 9.7 3.6 J 1.2 J 0.14 J

CALCIUM NC NC 668.3 NC 668.3 BACK 61000 8340 6680 5020 6550 987

CHROMIUM 210 38 14.1 NC 38 FL-LEACH 5.5 J 28.9 J 15.75 2.6 J 6.7 J 4.5 J

COBALT 1700 NC NC 23 23 RSL 0.35 J 1.3 J 0.7 0.1 J 0.39 J 0.17 J

COPPER 150 NC NC 3100 150 FL-SCTL 3.9 24.4 25.1 25.8 5.2 4.2

IRON 53000 NC 5818.2 55000 53000 FL-SCTL 710 J 2320 J 1580 840 J 1010 J 1860 J

LEAD 400 NC 6.46 400 400 FL-SCTL 9.3 J 136 J 76.95 17.9 J 30.4 J 9.6 J

MAGNESIUM NC NC 500.25 NC 500.25 BACK 743 J 451 J 261.55 72.1 J 232 J 160 J

MANGANESE 3500 NC 6.9 1800 1800 RSL 23 70.7 62.15 53.6 17.9 13.8

MERCURY 3 2.1 NC 10 2.1 FL-LEACH 0.02 U 0.07 0.055 0.04 0.03 U 0.04 U

NICKEL 340 130 NC 1500 130 FL-LEACH 1.7 J 3.9 J 2.36 0.82 J 1.9 J 1.2 J

POTASSIUM NC NC 450.67 NC 450.67 BACK 137 U 100 U 62.9 U 25.8 U 101 U 90.1 U

SELENIUM 440 5.2 NC 390 5.2 FL-LEACH 0.17 U 0.18 U 0.16 U 0.14 U 0.13 U 0.18 U

SILVER 410 17 NC 390 17 FL-LEACH 0.03 U 0.08 J 0.045 0.02 U 0.03 J 0.07 J

SODIUM NC NC 343.1 NC 343.1 BACK 55.5 U 27.2 U 29.9 U 32.6 U 30.5 U 30.2 U

THALLIUM 6.1 2.8 NC 0.78 0.78 RSL 0.08 U 0.09 U 0.08 U 0.07 U 0.07 U 0.09 U

VANADIUM 67 980 NC 390 67 FL-SCTL 7 10 7 4 3.9 5.3

ZINC 26000 NC 14.49 23000 23000 RSL 21.2 J 623 J 368.5 114 J 42.3 J 12.9 J

MISCELLANEOUS PARAMETERS (%)

TOTAL SOLIDS NC NC NC NC NC NC 83 93 93 93 80 86

PCBS (µg/kg)

AROCLOR-1016 NC NC NC 3900 3900 RSL 7 U 5.9 U 6.15 U 6.4 U 7.2 U 6.4 U

AROCLOR-1221 NC NC NC 140 140 RSL 9.2 U 7.8 U 8.1 U 8.4 U 9.5 U 8.4 U

AROCLOR-1232 NC NC NC 140 140 RSL 11 U 9.2 U 9.55 U 9.9 U 11 U 10 U

AROCLOR-1242 NC NC NC 220 220 RSL 6.8 U 5.7 U 5.95 U 6.2 U 7 U 6.2 U

AROCLOR-1248 NC NC NC 220 220 RSL 7.1 U 6 U 6.25 U 6.5 U 7.3 U 6.5 U

AROCLOR-1254 NC NC NC 220 220 RSL 5.5 U 4.6 U 4.8 U 5 U 5.6 U 5 U

AROCLOR-1260 NC NC NC 220 220 RSL 7 U 5.9 U 6.15 U 6.4 U 7.2 U 6.4 U

TOTAL AROCLOR 500 17000 NC 220 220 RSL 0 U 0 U 0 U 0 U 0 U 0 U

PETROLEUM HYDROCARBONS (mg/kg)

TPH (C08-C40) 460 340 NC NC 340 FL-LEACH 72 230 210 190 200 30
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

POLYCYCLIC AROMATIC HYDROCARBONS (µg/kg)

1-METHYLNAPHTHALENE 200000 3100 NC 22000 3100 FL-LEACH 7.2 J 5.9 J 4.75 3.6 J 3.2 J 2 U

2-METHYLNAPHTHALENE 210000 8500 NC 310000 8500 FL-LEACH 3.5 J 5.7 J 4.15 2.6 J 3 J 2.5 U

ACENAPHTHENE 2400000 2100 NC 3400000 2100 FL-LEACH 37 18 J 15.5 13 J 8.7 J 1.7 U

ACENAPHTHYLENE 1800000 27000 NC 3400000 27000 FL-LEACH 1.4 U 2.3 J 2.55 2.8 J 3.8 J 1.4 U

ANTHRACENE 21000000 2500000 NC 17000000 2500000 FL-LEACH 74 13 J 15.5 18 J 7.9 J 1.4 U

BAP EQUIVALENT-HALFND 100 NC NC 15 15 RSL 248.08 165.82 173.315 180.81 145.379 7.6714

BENZO(A)ANTHRACENE NC 800 NC 150 150 RSL 230 82 96 110 72 J 2.5 J

BENZO(A)PYRENE 100 8000 NC 15 15 RSL 160 110 115 120 93 J 5 J

BENZO(B)FLUORANTHENE NC 2400 NC 150 150 RSL 260 190 190 190 160 J 6.9 J

BENZO(G,H,I)PERYLENE 2500000 32000000 NC 1700000 1700000 RSL 67 67 68.5 70 78 J 5.4 J

BENZO(K)FLUORANTHENE NC 24000 NC 1500 1500 RSL 88 60 64.5 69 49 3.6 U

CHRYSENE NC 77000 NC 15000 15000 RSL 200 120 120 120 89 J 3.4 J

DIBENZO(A,H)ANTHRACENE NC 700 NC 15 15 RSL 26 18 J 19 20 J 19 J 2.1 U

FLUORANTHENE 3200000 1200000 NC 2300000 1200000 FL-LEACH 660 250 275 300 150 J 5.5 J

FLUORENE 2600000 160000 NC 2300000 160000 FL-LEACH 27 14 J 11.35 8.7 J 6 J 3.7 U

INDENO(1,2,3-CD)PYRENE NC 6600 NC 150 150 RSL 120 J 99 J 99.5 100 J 96 J 6.6 J

NAPHTHALENE 55000 1200 NC 3600 1200 FL-LEACH 3 U 13 J 8 3 J 4 J 3 U

PHENANTHRENE 2200000 250000 NC 1700000 250000 FL-LEACH 360 J 160 145 130 76 J 2.2 J

PYRENE 2400000 880000 NC 1700000 880000 FL-LEACH 350 J 160 180 200 120 J 3.9 J

SEMIVOLATILES (µg/kg)

1,1-BIPHENYL 3000000 200 NC 51000 200 FL-LEACH 85 U 78 U 76 U 74 U 86 U 85 U

2,2'-OXYBIS(1-CHLOROPROPANE) 6000 9 NC 4600 9 FL-LEACH 100 UJ 95 UJ 92.5 U 90 UJ 100 UJ 100 UJ

2,4,5-TRICHLOROPHENOL 7700000 70 NC 6100000 70 FL-LEACH 180 U 170 U 165 U 160 U 180 U 180 U

2,4,6-TRICHLOROPHENOL 70000 60 NC 44000 60 FL-LEACH 180 U 170 U 165 U 160 U 180 U 180 U

2,4-DICHLOROPHENOL 190000 3 NC 180000 3 FL-LEACH 180 U 160 U 155 U 150 U 180 U 170 U

2,4-DIMETHYLPHENOL 1300000 1700 NC 1200000 1700 FL-LEACH 190 U 180 U 175 U 170 U 200 U 190 U

2,4-DINITROPHENOL 110000 60 NC 120000 60 FL-LEACH 440 U 400 U 390 U 380 U 450 U 440 U

2,4-DINITROTOLUENE 1200 0.4 NC 1600 0.4 FL-LEACH 99 U 91 U 88.5 U 86 U 100 U 98 U

2,6-DINITROTOLUENE 1200 0.4 NC 61000 0.4 FL-LEACH 92 U 85 U 82.5 U 80 U 94 U 92 U

2-CHLORONAPHTHALENE 5000000 260000 NC 6300000 260000 FL-LEACH 100 U 93 U 90.5 U 88 U 100 U 100 U

2-CHLOROPHENOL 130000 700 NC 390000 700 FL-LEACH 190 U 180 U 170 U 160 U 190 U 190 U

2-METHYLPHENOL 2900000 300 NC 3100000 300 FL-LEACH 230 U 210 U 205 U 200 U 240 U 230 U

2-NITROANILINE 24000 100 NC 610000 100 FL-LEACH 88 U 80 U 78 U 76 U 89 U 87 U

2-NITROPHENOL NC NC NC NC NC NC 190 U 180 U 175 U 170 U 200 U 190 U

3&4-METHYLPHENOL NC NC NC NC NC NC 220 U 200 U 195 U 190 U 220 U 220 U

3,3'-DICHLOROBENZIDINE 2100 3 NC 1100 3 FL-LEACH 130 U 120 U 115 U 110 U 140 U 130 U

3-NITROANILINE 21000 10 NC NC 10 FL-LEACH 110 U 100 U 97.5 U 95 U 110 U 110 U

4,6-DINITRO-2-METHYLPHENOL 8400 400 NC 4900 400 FL-LEACH 390 U 360 U 350 U 340 U 400 U 390 U

4-BROMOPHENYL PHENYL ETHER NC NC NC NC NC NC 99 U 91 U 88.5 U 86 U 100 U 98 U
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SEMIVOLATILES (µg/kg)

4-CHLORO-3-METHYLPHENOL 600000 400 NC 6100000 400 FL-LEACH 190 U 180 U 175 U 170 U 200 U 190 U

4-CHLOROANILINE 270000 200 NC 2400 200 FL-LEACH 140 U 130 U 125 U 120 U 140 U 140 U

4-CHLOROPHENYL PHENYL ETHER NC NC NC NC NC NC 91 U 84 U 81 U 78 U 92 U 90 U

4-NITROANILINE 17000 8 NC 24000 8 FL-LEACH 160 U 140 U 135 U 130 U 160 U 160 U

4-NITROPHENOL 560000 300 NC NC 300 FL-LEACH 360 U 330 U 320 U 310 U 370 U 360 U

ACETOPHENONE 3900000 3900 NC 7800000 3900 FL-LEACH 210 U 190 U 185 U 180 U 210 U 210 U

ATRAZINE 4300 60 NC 2100 60 FL-LEACH 110 U 98 U 95 U 92 U 110 U 100 U

BENZALDEHYDE 3300000 4800 NC 7800000 4800 FL-LEACH 140 U 130 UJ 125 U 120 UJ 140 UJ 140 U

BIS(2-CHLOROETHOXY)METHANE 250000 63000 NC 180000 63000 FL-LEACH 110 U 100 U 98.5 U 97 U 110 U 110 U

BIS(2-CHLOROETHYL)ETHER 300 0.1 NC 210 0.1 FL-LEACH 94 U 87 U 84.5 U 82 U 96 U 94 U

BIS(2-ETHYLHEXYL)PHTHALATE 72000 3600000 NC 35000 35000 RSL 220 J 100 U 140 230 J 120 U 110 U

BUTYL BENZYL PHTHALATE 17000000 310000 NC 260000 260000 RSL 110 U 100 U 97 U 94 U 110 U 110 U

CAPROLACTAM NC NC NC 31000000 31000000 RSL 170 U 150 U 145 U 140 U 170 U 170 U

CARBAZOLE 49000 200 NC NC 200 FL-LEACH 130 U 120 U 115 U 110 U 130 U 130 U

DIBENZOFURAN 320000 15000 NC 78000 15000 FL-LEACH 92 U 85 U 82.5 U 80 U 94 U 92 U

DIETHYL PHTHALATE 61000000 86000 NC 49000000 86000 FL-LEACH 93 U 86 U 83 U 80 U 95 U 93 U

DIMETHYL PHTHALATE 690000000 380000 NC NC 380000 FL-LEACH 91 U 84 U 81 U 78 U 92 U 90 U

DI-N-BUTYL PHTHALATE 8200000 47000 NC 6100000 47000 FL-LEACH 120 U 110 U 105 U 100 U 120 U 120 U

DI-N-OCTYL PHTHALATE 1700000 480000000 NC NC 1700000 FL-SCTL 250 U 230 U 220 U 210 U 250 U 240 U

HEXACHLOROBENZENE 400 2200 NC 300 300 RSL 96 U 88 U 85 U 82 U 97 U 95 U

HEXACHLOROBUTADIENE 6200 1000 NC 6200 1000 FL-LEACH 97 U 89 U 86.5 U 84 U 98 U 96 U

HEXACHLOROCYCLOPENTADIENE 9500 400000 NC 370000 9500 FL-SCTL 96 U 88 U 85 U 82 U 97 U 95 U

HEXACHLOROETHANE 38000 200 NC 12000 200 FL-LEACH 110 U 100 U 98.5 U 97 U 110 U 110 U

ISOPHORONE 540000 200 NC 510000 200 FL-LEACH 88 U 80 U 78 U 76 U 89 U 87 U

NITROBENZENE 18000 20 NC 4800 20 FL-LEACH 110 U 98 U 95 U 92 U 110 U 100 U

N-NITROSO-DI-N-PROPYLAMINE 80 0.05 NC 69 0.05 FL-LEACH 97 U 89 UJ 86.5 U 84 UJ 98 UJ 96 U

N-NITROSODIPHENYLAMINE 180000 400 NC 99000 400 FL-LEACH 260 U 230 U 225 U 220 U 260 U 250 U

PENTACHLOROPHENOL 7200 30 NC 890 30 FL-LEACH 280 U 250 U 245 U 240 U 280 U 270 U

PHENOL 500000 50 NC 18000000 50 FL-LEACH 180 U 170 U 165 U 160 U 180 U 180 U

VOLATILES (µg/kg)

1,1,1-TRICHLOROETHANE 730000 1900 NC 8700000 1900 FL-LEACH 0.5 U 0.42 U 0.44 U 0.46 U 0.5 U 0.42 U

1,1,2,2-TETRACHLOROETHANE 700 1 NC 560 1 FL-LEACH 1 U 0.83 U 0.875 U 0.92 U 1 U 0.84 U

1,1,2-TRICHLOROETHANE 1400 30 NC 1100 30 FL-LEACH 1.2 U 0.96 U 1.03 U 1.1 U 1.2 U 0.97 U

1,1,2-TRICHLOROTRIFLUOROETHANE 18000000 11000000 NC 43000000 11000000 FL-LEACH 1.1 U 0.89 U 0.94 U 0.99 U 1.1 U 0.9 U

1,1-DICHLOROETHANE 390000 400 NC 3300 400 FL-LEACH 2 U 1.7 U 1.8 U 1.9 U 2 U 1.7 U

1,1-DICHLOROETHENE 95000 60 NC 240000 60 FL-LEACH 1.1 U 0.92 U 0.96 U 1 U 1.1 U 0.93 U

1,2,4-TRICHLOROBENZENE 660000 5300 NC 22000 5300 FL-LEACH 0.95 U 0.78 U 0.825 U 0.87 U 0.95 U 0.79 U

1,2-DIBROMO-3-CHLOROPROPANE 700 1 NC 5.4 1 FL-LEACH 1.8 U 1.5 U 1.55 U 1.6 U 1.8 U 1.5 U

1,2-DIBROMOETHANE 100 0.1 NC 34 0.1 FL-LEACH 1.4 U 1.2 U 1.25 U 1.3 U 1.4 U 1.2 U
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Table E-2
Summary of Phase II Soil Analytical Results

Remedial Investigation Report, PSC 45
Naval Air Station Jacksonville

Jacksonville, Florida
Page 8 of 8

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

VOLATILES (µg/kg)

1,2-DICHLOROBENZENE 880000 17000 NC 1900000 17000 FL-LEACH 0.94 U 0.77 U 0.815 U 0.86 U 0.94 U 0.78 U

1,2-DICHLOROETHANE 500 10 NC 430 10 FL-LEACH 1.2 U 0.99 U 1.045 U 1.1 U 1.2 U 1 U

1,2-DICHLOROPROPANE 600 30 NC 940 30 FL-LEACH 1.7 U 1.4 U 1.45 U 1.5 U 1.7 U 1.4 U

1,3-DICHLOROBENZENE 380000 7000 NC NC 7000 FL-LEACH 0.74 U 0.61 U 0.645 U 0.68 U 0.74 U 0.62 U

1,4-DICHLOROBENZENE 6400 2200 NC 2400 2200 FL-LEACH 0.53 U 0.44 U 0.46 U 0.48 U 0.53 U 0.44 U

2-BUTANONE 16000000 17000 NC 28000000 17000 FL-LEACH 7.1 U 5.8 U 6.15 U 6.5 U 7.1 U 5.9 U

2-HEXANONE 24000 1400 NC 210000 1400 FL-LEACH 5.8 U 4.8 U 5.05 U 5.3 U 5.8 U 4.8 U

4-METHYL-2-PENTANONE 4300000 2600 NC 5300000 2600 FL-LEACH 7.1 U 5.8 U 6.15 U 6.5 U 7.1 U 5.9 U

ACETONE 11000000 25000 NC 61000000 25000 FL-LEACH 12 U 8.1 U 8.9 U 9.7 U 9.6 U 8.8 U

BENZENE 1200 7 NC 1100 7 FL-LEACH 1.1 U 0.91 U 0.955 U 1 U 1.1 U 0.92 U

BROMODICHLOROMETHANE 1500 4 NC 270 4 FL-LEACH 0.72 U 0.59 U 0.625 U 0.66 U 0.72 U 0.6 U

BROMOFORM 48000 30 NC 62000 30 FL-LEACH 0.84 U 0.69 U 0.73 U 0.77 U 0.84 U 0.7 U

BROMOMETHANE 3100 50 NC 7300 50 FL-LEACH 1.3 U 1.1 U 1.15 U 1.2 U 1.3 U 1.1 U

CARBON DISULFIDE 270000 5600 NC 820000 5600 FL-LEACH 3 U 2.5 U 2.65 U 2.8 U 3 U 2.5 U

CARBON TETRACHLORIDE 500 40 NC 610 40 FL-LEACH 1.6 U 1.3 U 1.35 U 1.4 U 1.6 U 1.3 U

CHLOROBENZENE 120000 1300 NC 290000 1300 FL-LEACH 0.61 U 0.5 U 0.53 U 0.56 U 0.61 U 0.51 U

CHLORODIBROMOMETHANE 1500 3 NC 680 3 FL-LEACH 1.2 U 0.99 U 1.045 U 1.1 U 1.2 U 1 U

CHLOROETHANE 3900 60 NC 15000000 60 FL-LEACH 1.6 U 1.3 U 1.35 U 1.4 U 1.6 U 1.3 U

CHLOROFORM 400 400 NC 290 290 RSL 0.42 U 0.35 U 0.365 U 0.38 U 0.42 U 0.35 U

CHLOROMETHANE 4000 10 NC 120000 10 FL-LEACH 1.7 U 1.4 U 1.45 U 1.5 U 1.7 U 1.4 U

CIS-1,2-DICHLOROETHENE 33000 400 NC 160000 400 FL-LEACH 1.1 U 0.9 U 0.95 U 1 U 1.1 U 0.91 U

CIS-1,3-DICHLOROPROPENE NC NC NC 1700 1700 RSL 0.86 U 0.71 U 0.75 U 0.79 U 0.86 U 0.72 U

CYCLOHEXANE NC NC NC 7000000 7000000 RSL 1.7 U 1.4 U 1.45 U 1.5 U 1.7 U 1.4 U

DICHLORODIFLUOROMETHANE 77000 44000 NC 94000 44000 FL-LEACH 1.1 U 0.91 U 0.955 U 1 U 1.1 U 0.92 U

ETHYLBENZENE 1500000 600 NC 5400 600 FL-LEACH 0.78 U 0.64 U 0.68 U 0.72 U 0.78 U 0.65 U

ISOPROPYLBENZENE 220000 200 NC 2100000 200 FL-LEACH 1.1 U 0.91 U 0.955 U 1 U 1.1 U 0.92 U

METHYL ACETATE 6800000 16000 NC 78000000 16000 FL-LEACH 3.2 U 2.7 U 2.85 U 3 U 3.2 U 2.7 U

METHYL CYCLOHEXANE NC NC NC NC NC NC 1.2 U 0.95 U 0.975 U 1 U 1.2 U 0.96 U

METHYL TERT-BUTYL ETHER 4400000 90 NC 43000 90 FL-LEACH 1.3 U 1.1 U 1.15 U 1.2 U 1.3 U 1.1 U

METHYLENE CHLORIDE 17000 20 NC 11000 20 FL-LEACH 9.5 U 7.8 U 8.25 U 8.7 U 9.5 U 7.9 U

STYRENE 3600000 3600 NC 6300000 3600 FL-LEACH 0.61 U 0.5 U 0.53 U 0.56 U 0.61 U 0.51 U

TETRACHLOROETHENE 8800 30 NC 550 30 FL-LEACH 7.2 2.6 J 2.35 2.1 J 3.5 J 1.2 U

TOLUENE 7500000 500 NC 5000000 500 FL-LEACH 1.7 U 1.4 U 1.45 U 1.5 U 1.7 U 1.4 U

TOTAL XYLENES 130000 200 NC 630000 200 FL-LEACH 1.6 U 1.3 U 1.35 U 1.4 U 1.6 U 1.3 U

TRANS-1,2-DICHLOROETHENE 53000 700 NC 150000 700 FL-LEACH 0.85 U 0.7 U 0.74 U 0.78 U 0.85 U 0.71 U

TRANS-1,3-DICHLOROPROPENE NC NC NC 1700 1700 RSL 1 U 0.85 U 0.9 U 0.95 U 1 U 0.86 U

TRICHLOROETHENE 6400 30 NC 910 30 FL-LEACH 0.71 U 0.58 U 0.615 U 0.65 U 0.71 U 0.59 U

TRICHLOROFLUOROMETHANE 270000 33000 NC 790000 33000 FL-LEACH 1.1 U 0.9 U 0.95 U 1 U 1.1 U 0.91 U

VINYL CHLORIDE 200 7 NC 60 7 FL-LEACH 1 U 0.86 U 0.91 U 0.96 U 1 U 0.87 U
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Table E-3
Summary of Phase II Groundwater Analytical Results

Remedial Investigation Report, PSC 45
Naval Air Station Jacksonville

Jacksonville, Florida
Page 1 of 12

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 7.9 4.2 6.8 0.21 U 4.2 2 0.21 U 0.21 U 0.21 U

1,1-DICHLOROETHENE 7 GCTL 7 260 56 40 67 0.35 U 6.5 3.2 0.44 J 0.35 U 0.35 U

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 0.15 U 0.15 U 0.15 U 0.36 J 0.15 U 0.15 U 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 47 37 65 0.2 U 3.2 1.6 0.2 U 0.2 U 0.2 U

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 U 1.3 U 1.3 U 1.3 U 1.3 UJ 1.3 U 1.3 U 1.3 U 1.3 U

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ 3.3 J 2.2 UJ 2.2 UJ 2.2 UJ

BENZENE 0.39 RSL 1 0.39 0.34 J 0.76 J 0.36 J 0.26 U 0.41 J 0.32 J 0.26 U 0.26 U 0.26 U

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.38 J 0.25 U 0.35 J 0.25 U 0.56 J 0.46 J 2.8 0.42 J 0.25 U

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.95 J 54 860 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 U 0.55 U 0.55 U 0.55 U 0.55 UJ 0.55 U 0.55 U 0.55 U 0.55 U

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U 5.8 500 900 2.8 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.36 U 0.36 U 0.36 U 0.36 U 0.62 J 0.36 U 0.36 U 0.36 U 0.36 U

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 150 46 34 0.21 U 43 21 0.21 U 0.36 J 0.53 J

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.4 J 0.3 U 0.3 U

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.7 J 6.1 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 5.4 13 0.4 U 0.4 U
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Table E-3
Summary of Phase II Groundwater Analytical Results

Remedial Investigation Report, PSC 45
Naval Air Station Jacksonville

Jacksonville, Florida
Page 2 of 12

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

TOLUENE 40 GCTL 40 860 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 1.3 4.6 0.27 U 0.27 U

TOTAL XYLENES 20 GCTL 20 190 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 6.2 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 7.7 0.64 J 0.25 U 0.25 U 4.2 1.4 0.25 U 0.25 U 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 4.7 21 46 0.28 U 24 11 0.4 J 0.28 U 0.28 U

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 5.5 1.1 J 0.54 J 0.25 U 2.9 1.2 J 0.25 U 0.25 U 0.25 U
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Table E-3
Summary of Phase II Groundwater Analytical Results

Remedial Investigation Report, PSC 45
Naval Air Station Jacksonville

Jacksonville, Florida
Page 3 of 12

LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

1,1-DICHLOROETHENE 7 GCTL 7 260 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 UJ 1.3 UJ 6.6 J 1.3 UJ

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 2.2 UJ 2.2 UJ 2.8 J 2.2 UJ 2.2 UJ 2.2 UJ 2.2 UJ 3.7 J 2.2 UJ

BENZENE 0.39 RSL 1 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.25 U 0.31 J 0.41 J 0.25 U 0.25 U 0.25 U 0.65 J 0.25 U 0.25 U

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.31 J 0.22 U 0.22 U 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.36 U 0.52 J 0.44 J 1.1 J 1.1 J 0.36 U 0.46 J 0.36 U 0.43 J

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 0.53 J 0.55 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

20110621 2011062120110620 20110620 20110620 20110620 20110620 20110621 20110621

JAX-45-DPT14-12-

06202011-AVG

JAX-45-DPT14-12-

06202011-D

JAX-45-DPT14-20-

06202011

JAX-45-DPT14-40-

06202011

JAX-45-DPT14-60-

06202011

JAX45-DPT15

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT14

JAX-45-DPT15-12-

06202111

JAX-45-DPT15-20-

06202111

JAX-45-DPT15-40-

06202111

JAX-45-DPT15-60-

06202111
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

TOLUENE 40 GCTL 40 860 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U

TOTAL XYLENES 20 GCTL 20 190 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

20110621 20110621 20110621 2011062120110620 20110620 20110620 20110620 20110620

JAX-45-DPT15-12-

06202111

JAX-45-DPT15-20-

06202111

JAX-45-DPT15-40-

06202111

JAX-45-DPT15-60-

06202111

JAX-45-DPT14-12-

06202011-AVG

JAX-45-DPT14-12-

06202011-D

JAX-45-DPT14-20-

06202011

JAX-45-DPT14-40-

06202011

JAX-45-DPT14-60-

06202011

JAX45-DPT15

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT14
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

1,1-DICHLOROETHENE 7 GCTL 7 260 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 3 0.35 U 0.35 U 0.35 U

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 UJ 1.3 UJ 6.5 J 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 2.7 J 2.2 UJ 3.3 J 2.2 UJ 2.2 UJ 2.2 UJ 2.8 J 2.2 UJ 4.2 J

BENZENE 0.39 RSL 1 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.25 U 0.54 J 0.43 J 0.35 J 0.78 J 0.44 J 0.25 U 0.42 J 1.9

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.4 J 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 1.1 J 0.6 J 0.36 U

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

JAX45-DPT18

20110621 20110621 20110621 2011062120110621 20110621 20110621 20110621 20110621

JAX-45-DPT18-12-

06202111

JAX-45-DPT16-40-

06202111

JAX-45-DPT16-60-

06202111

JAX-45-DPT17-12-

06202111

JAX-45-DPT17-20-

06202111

JAX-45-DPT17-40-

06202111

JAX-45-DPT17-60-

06202111

JAX-45-DPT16-12-

06202111

JAX-45-DPT16-20-

06202111

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT16 JAX45-DPT17
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

TOLUENE 40 GCTL 40 860 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U

TOTAL XYLENES 20 GCTL 20 190 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 0.28 U 0.33 J 0.28 U 0.28 U 0.71 J 8 0.28 U 0.28 U 0.28 U

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

JAX45-DPT18

2011062120110621 20110621 20110621 20110621 20110621 2011062120110621 20110621

PAL
PAL

Source
JAX-45-DPT17-20-

06202111

JAX-45-DPT17-40-

06202111

JAX-45-DPT17-60-

06202111

JAX-45-DPT18-12-

06202111

JAX45-DPT16 JAX45-DPT17

JAX-45-DPT16-12-

06202111

JAX-45-DPT16-20-

06202111

Florida

GCTL

USEPA

Tap RSL
JAX-45-DPT16-40-

06202111

JAX-45-DPT16-60-

06202111

JAX-45-DPT17-12-

06202111
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 U 0.31 U

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

1,1-DICHLOROETHENE 7 GCTL 7 260 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 U 1.3 U 1.3 U 1.3 U

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 3.2 J 3 J 3 J 2.8 J 2.2 UJ 3.3 U 3.1 U 3.2 U 3.2 U

BENZENE 0.39 RSL 1 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.32 J 0.34 J 0.34 J 0.25 U 0.25 U 0.33 J 0.6 J 0.25 UJ 0.25 UJ

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.48 J 0.36 U 0.36 U 0.36 U 0.42 J 0.36 U 0.77 J 0.36 U 0.36 U

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 0.24 J 0.21 U 0.21 U 0.25 J 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 UJ 0.31 UJ 0.31 UJ

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

JAX45-DPT19

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT18

JAX-45-DPT18-20-

06202111

JAX-45-DPT19-12-

06222011

JAX-45-DPT19-20-

06222011

JAX-45-DPT18-40-

06202111

JAX-45-DPT18-40-

06202111-AVG

JAX-45-DPT18-40-

06202111-D

JAX-45-DPT18-60-

06202111

JAX-45-DPT19-40-

06222011-AVG

2011062120110621 20110621 20110622 20110622 20110622

JAX-45-DPT19-40-

06222011

2011062120110621 20110622
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

TOLUENE 40 GCTL 40 860 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U

TOTAL XYLENES 20 GCTL 20 190 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 1.7 0.42 J 0.42 J 0.87 J 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

JAX45-DPT19

JAX-45-DPT19-40-

06222011-AVG

JAX-45-DPT19-40-

06222011

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT18

JAX-45-DPT18-20-

06202111

JAX-45-DPT18-40-

06202111

JAX-45-DPT18-40-

06202111-AVG

JAX-45-DPT18-40-

06202111-D

JAX-45-DPT18-60-

06202111

JAX-45-DPT19-12-

06222011

JAX-45-DPT19-20-

06222011

201106222011062120110621 20110621 20110622 20110622 2011062220110621 20110621
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 U 0.31 U 0.31 UJ 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 UJ

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

1,1-DICHLOROETHENE 7 GCTL 7 260 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 3.1 J 3.1 U 4.1 U 5.7 U 4.4 U 4.4 U 4.4 U 2.2 U 3.5 U

BENZENE 0.39 RSL 1 0.39 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.25 UJ 0.25 UJ 0.25 UJ 0.4 J 0.42 J 0.42 J 0.25 UJ 0.25 UJ 0.25 UJ

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 UJ 0.55 UJ 0.55 UJ 0.55 UJ 0.55 U 0.55 U 0.55 U 0.55 UJ 0.55 UJ

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.36 U 0.36 U 0.65 J 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.96 J

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 UJ 0.31 UJ 0.31 UJ 0.31 UJ 0.31 U 0.31 U 0.31 U 0.31 UJ 0.31 UJ

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 U 0.3 U 0.3 UJ 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT19 JAX45-DPT20

JAX-45-DPT20-20-

06222011

JAX-45-DPT20-40-

06222011

JAX-45-DPT20-40-

06222011-AVG

JAX-45-DPT20-60-

06222011

JAX-45-DPT21-12-

06222011

JAX45-DPT21

JAX-45-DPT20-12-

06222011

20110622 20110622 20110622 20110622 20110622 20110622

JAX-45-DPT20-40-

06222011-D

JAX-45-DPT19-40-

06222011-D

JAX-45-DPT19-60-

06222011

20110622 20110622 20110622
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

TOLUENE 40 GCTL 40 860 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U

TOTAL XYLENES 20 GCTL 20 190 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

Florida

GCTL

USEPA

Tap RSL

JAX45-DPT19 JAX45-DPT20

JAX-45-DPT19-40-

06222011-D

JAX-45-DPT19-60-

06222011

JAX-45-DPT20-12-

06222011

JAX-45-DPT20-20-

06222011

JAX-45-DPT20-40-

06222011

JAX-45-DPT20-40-

06222011-AVG

JAX-45-DPT20-40-

06222011-D

JAX-45-DPT20-60-

06222011

JAX-45-DPT21-12-

06222011

JAX45-DPT21

20110622 20110622 20110622 20110622 2011062220110622 2011062220110622 20110622

PAL
PAL

Source
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 200 GCTL 200 7500 0.2 UJ 0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U

1,1,2,2-TETRACHLOROETHANE 0.066 RSL 0.2 0.066 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

1,1,2-TRICHLOROETHANE 0.24 RSL 5 0.24 0.33 U 0.33 U 0.33 U 0.53 J 0.33 U 0.33 U 0.33 U

1,1,2-TRICHLOROTRIFLUOROETHANE 53000 RSL 210000 53000 0.31 UJ 0.31 U 0.31 UJ 110 0.31 U 0.31 U 0.31 U

1,1-DICHLOROETHANE 2.4 RSL 70 2.4 0.21 U 0.21 U 0.21 U 44 14 2.1 0.21 U

1,1-DICHLOROETHENE 7 GCTL 7 260 0.35 U 0.35 U 0.35 U 260 130 20 0.35 U

1,2,4-TRICHLOROBENZENE 0.99 RSL 70 0.99 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U

1,2-DIBROMO-3-CHLOROPROPANE 0.00032 RSL 0.2 0.00032 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMOETHANE 0.0065 RSL 0.02 0.0065 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

1,2-DICHLOROBENZENE 280 RSL 600 280 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

1,2-DICHLOROETHANE 0.15 RSL 3 0.15 0.2 U 0.2 U 0.2 U 280 88 16 0.2 U

1,2-DICHLOROPROPANE 0.38 RSL 5 0.38 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

1,3-DICHLOROBENZENE 210 GCTL 210 NC 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U

1,4-DICHLOROBENZENE 0.42 RSL 75 0.42 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

2-BUTANONE 4200 GCTL 4200 4900 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

2-HEXANONE 34 RSL 280 34 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U

4-METHYL-2-PENTANONE 560 GCTL 560 1000 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

ACETONE 6300 GCTL 6300 12000 2.6 U 4.8 U 2.9 U 2.2 UJ 4.5 U 2.2 UJ 2.2 UJ

BENZENE 0.39 RSL 1 0.39 0.26 U 0.26 U 0.26 U 1.5 0.52 J 0.26 U 0.26 U

BROMODICHLOROMETHANE 0.12 RSL 0.6 0.12 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

BROMOFORM 4.4 GCTL 4.4 7.9 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

BROMOMETHANE 7 RSL 9.8 7 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U 0.49 U

CARBON DISULFIDE 700 GCTL 700 720 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.63 J 0.25 U 0.25 U

CARBON TETRACHLORIDE 0.39 RSL 3 0.39 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLOROBENZENE 72 RSL 100 72 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

CHLORODIBROMOMETHANE 0.15 RSL 0.4 0.15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROETHANE 12 GCTL 12 21000 0.55 UJ 0.55 U 0.55 UJ 0.55 U 0.55 U 0.55 U 0.55 U

CHLOROFORM 0.19 RSL 70 0.19 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

CHLOROMETHANE 2.7 GCTL 2.7 190 0.36 U 0.36 U 0.5 J 0.36 U 0.36 U 0.44 J 0.36 U

CIS-1,2-DICHLOROETHENE 28 RSL 70 28 0.21 U 0.21 U 0.21 U 800 320 11 0.21 U

CIS-1,3-DICHLOROPROPENE 0.41 RSL NC 0.41 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

CYCLOHEXANE 13000 RSL NC 13000 0.31 UJ 0.31 U 0.31 UJ 0.31 U 0.31 U 0.31 U 0.31 U

DICHLORODIFLUOROMETHANE 190 RSL 1400 190 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

ETHYLBENZENE 1.3 RSL 30 1.3 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

ISOPROPYLBENZENE 0.8 GCTL 0.8 390 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

METHYL ACETATE 3000 GCTL 3000 16000 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U 0.53 U

METHYL CYCLOHEXANE NC GCTL NC NC 0.3 UJ 0.3 U 0.3 UJ 0.3 U 0.3 U 0.3 U 0.3 U

METHYL TERT-BUTYL ETHER 12 RSL 20 12 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

METHYLENE CHLORIDE 4.7 RSL 5 4.7 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

STYRENE 100 GCTL 100 1100 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

TETRACHLOROETHENE 0.072 RSL 3 0.072 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

JAX45-DPT22

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL
JAX-45-DPT21-60-

06222011

JAX-45-DPT22-12-

06232011

JAX-45-DPT22-20-

06232011

JAX-45-DPT22-40-

06232011

JAX-45-DPT22-60-

06232011

JAX-45-DPT21-20-

06222011

JAX-45-DPT21-40-

06222011

20110622 20110622 20110622 20110623

JAX45-DPT21

20110623 20110623 20110623
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LOCATION

SAMPLE IDENTIFICATION

SAMPLE DATE

VOLATILES (UG/L)

TOLUENE 40 GCTL 40 860 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U

TOTAL XYLENES 20 GCTL 20 190 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

TRANS-1,2-DICHLOROETHENE 86 RSL 100 86 0.25 U 0.25 U 0.25 U 3.6 10 0.6 J 0.25 U

TRANS-1,3-DICHLOROPROPENE NC GCTL NC NC 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

TRICHLOROETHENE 0.44 RSL 3 0.44 0.28 U 1.7 0.28 U 58 5.8 19 0.28 U

TRICHLOROFLUOROMETHANE 1100 RSL 2100 1100 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

VINYL CHLORIDE 0.015 RSL 1 0.015 0.25 U 0.25 U 0.25 U 1.6 J 0.73 J 0.25 U 0.25 U

PAL
PAL

Source

Florida

GCTL

USEPA

Tap RSL
JAX-45-DPT22-40-

06232011

JAX45-DPT22JAX45-DPT21

20110623

JAX-45-DPT21-20-

06222011

JAX-45-DPT21-40-

06222011

JAX-45-DPT21-60-

06222011

JAX-45-DPT22-12-

06232011

JAX-45-DPT22-20-

06232011

20110622 20110622 20110622 20110623 20110623 20110623

JAX-45-DPT22-60-

06232011



   

 

APPENDIX F 
 

DERIVATION OF RECEPTOR-SPECIFIC RSLs AND CTLs 









DERIVATION OF FDEP SCTL - CARCINOGENIC

SCTL = TR x BW x AT x RBA

EF x ED x FC x [ (CSFo x Iro x 10E-06 kg/mg) + (CSFd x SA x AF x DA x 10E-06 kg/mg) + (CSFi x Iri x (1/VF + 1/PEF) ) ]

SCTL = Soil Cleanup Target Level (mg/kg) RES IND MW CW TRES

TR = Target Cancer Risk 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06

BW = Body Weight (kg) 51.9 76.1 76.1 76.1 43

AT = Averaging Time (d) 25500 25500 25500 25500 25500

EF = Exposure Frequency (d/y) 350 250 50 250 26

ED = Exposure Duration (y) 30 25 25 1 10

RBA = Relative Bioavailability Factor 1 1 1 1 1

FC = Fraction from Contaminated Source 1 1 1 1 1

IRo = Ingestion Rate, oral (mg/day) 120 50 50 330 100

SA = Surface Area (cm2) 4810 3500 3500 3300 5300

AF = Adherance Factor (mg/cm2) 0.1 0.2 0.2 0.3 0.2

DA = Dermal Absorption chem-spec chem-spec chem-spec chem-spec chem-spec

IRi = Inhalation Rate (m3/day) 12.2 20 20 20 20

VF = Volatilization Factor (m3/kg) chem-spec chem-spec chem-spec chem-spec chem-spec

PEF = Particulate Emissions Factor (m3/kg) 1.24E+09 1.24E+09 1.24E+09 1.62E+06 1.24E+09

CSF = Cancer Slope Factor (mg/kg/day)-1 chem-spec chem-spec chem-spec chem-spec chem-spec

CSFo = Oral CSF (FDEP criteria)

CSFd = Dermal CSF (FDEP criteria)

CSFi = Inhalation CSF (FDEP criteria)

Parameter DA VF CSFo CSFd CSFi RES IND MW CW TRES

Cadmium 0.001 NA NA NA 6.3 2.03E+03 3.06E+03 1.53E+04 9.98E+01 4.15E+04

Chromium 0.001 NA NA NA 41 3.12E+02 4.70E+02 2.35E+03 1.53E+01 6.38E+03
BaPEq 0.01 NA 7.3 14.6 3.1 1.33E-01 6.65E-01 3.32E+00 2.99E+00 4.77E+00

Receptor Specific Terms RES IND MW CW TRES

A = (TR x BW x AT x RBA)/(EF x ED x FC) 0.000126 0.00031 0.001552 0.007762 0.004217

B = Oral Term 0.00012 0.00005 0.00005 0.00033 0.0001

C = Dermal Term 0.000481 0.0007 0.0007 0.00099 0.00106

D = Inhalation Term 9.84E-09 1.61E-08 1.61E-08 1.23E-05 1.61E-08



DERIVATION OF FDEP SCTL - NONCARCINOGENIC

SCTL = THI x BW x AT x RBA

EF x ED x FC x [ (1/RfDo x Iro x 10E-06 kg/mg) + (1/RfDd x SA x AF x DA x 10E-06 kg/mg) + (1/RfDi x Iri x (1/VF + 1/PEF) ) ]

SCTL = Soil Cleanup Target Level (mg/kg) RES IND MW CW TRES

THI = Target Hazard Index 1 1 1 1 1

BW = Body Weight (kg) 16.8 76.1 76.1 76.1 43

AT = Averaging Time (d) 2190 9125 9125 365 3650

EF = Exposure Frequency (d/y) 350 250 50 250 26

ED = Exposure Duration (y) 6 25 25 1 10

RBA = Relative Bioavailability Factor 1 1 1 1 1

FC = Fraction from Contaminated Source 1 1 1 1 1

IRo = Ingestion Rate, oral (mg/day) 200 50 50 330 100

SA = Surface Area (cm2) 2960 3500 3500 3300 5300

AF = Adherance Factor (mg/cm2) 0.2 0.2 0.2 0.3 0.2

DA = Dermal Absorption chem-spec chem-spec chem-spec chem-spec chem-spec

IRi = Inhalation Rate (m3/day) 8.1 20 20 20 20

VF = Volatilization Factor (m3/kg) chem-spec chem-spec chem-spec chem-spec chem-spec

PEF = Particulate Emissions Factor (m3/kg) 1.24E+09 1.24E+09 1.24E+09 1.62E+06 1.24E+09

CSF = Cancer Slope Factor (mg/kg/day)-1 chem-spec chem-spec chem-spec chem-spec chem-spec

CSFo = Oral CSF (FDEP criteria)

CSFd = Dermal CSF (FDEP criteria)

CSFi = Inhalation CSF (FDEP criteria)

Parameter DA VF RfDo RfDd RfDi RES IND MW CW TRES

Cadmium 0.001 NA 1.00E-03 4.40E-05 5.70E-05 8.20E+01 1.68E+03 8.39E+03 1.95E+02 4.85E+03

Chromium 0.001 NA 3.00E-03 3.90E-05 2.29E-06 2.07E+02 2.67E+03 1.33E+04 2.01E+01 8.93E+03
BaPEq 0.01 NA NA NA NA NA NA NA NA NA

Receptor Specific Terms RES IND MW CW TRES

A = (THI x BW x AT x RBA)/(EF x ED x FC) 17.52 111.106 555.53 111.106 603.6538

B = Oral Term 0.0002 0.00005 0.00005 0.00033 0.0001

C = Dermal Term 0.000592 0.0007 0.0007 0.00099 0.00106

D = Inhalation Term 6.53E-09 1.61E-08 1.61E-08 1.23E-05 1.61E-08



DERIVATION OF FDEP GCTL - CARCINOGENIC AND NONCARCINOGENIC

GCTL-C = TR x BW x CF / (CSFo x WC) Parameter

FDEP

CSFo FDEP RfDo GCTL-C GCTL-N

Manganese NA 4.70E-02 NA 329

GCTL = Groundwater Cleanup Target Level (ug/L)

TR = Target Cancer Risk 1.00E-06 TPH NA 4.00E-02 NA 280

BW = Body Weight (kg) 70

CF = Conversion Factor (ug/mg) 1000 BaPEq 7.3 NA 0.005 NA

CSFo = Oral Cancer Slope Factor (mg/kg/day)-1 chem spec 1-Methylnaphthalene NA 4.00E-03 NA 28

WC = Water Consumption 2 2-Methylnaphthalene NA 4.00E-03 NA 28

Naphthalene NA 2.00E-02 NA 140

GCTL-NC RfDo x BW x RSC x CF / WC 1,1-Dichloroethane NA 1.00E-01 NA 700

1,1-Dichloroethene NA 5.00E-02 NA 350

GCTL = Groundwater Cleanup Target Level (ug/L) 1,2-Dichloroethane 9.10E-02 3.00E-02 0.4 210

RfDo = Oral Reference Dose (mg/kg/day) chem spec 1,4-Dichlorobenzene 2.40E-02 3.00E-02 1.5 210

RSC = Relative Source Contribution 0.2 Benzene 5.50E-02 4.00E-03 0.6 28

CF = Conversion Factor (ug/mg) 1000 cis-1,2-Dichloroethene NA 1.00E-02 NA 70

WC = Water Consumption 2 Ethylbenzene NA 1.00E-01 NA 700

Isopropylbenzene NA 1.00E-01 NA 700

Xylenes NA 2.00E-01 NA 1400
Tetrachloroethene 5.20E-02 1.00E-02 0.7 70

Trichloroethene 1.10E-02 6.00E-03 3.2 42

Vinyl Chloride 7.20E-01 3.00E-03 0.0 21
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GROUNDWATER RISK CALCULATIONS

SITE 45 NAS JACKSONVILLE, JACKSONVILLE, FLORIDA

GCTL-C = TR x BW x CF / (CSFo x WC)

GCTL = Groundwater Cleanup Target Level (ug/L)

TR = Target Cancer Risk 1.00E-06

BW = Body Weight (kg) 70

CF = Conversion Factor (ug/mg) 1000

CSFo = Oral Cancer Slope Factor (mg/kg/day)-1chem spec

WC = Water Consumption 2

GCTL-NC RfDo x BW x RSC x CF / WC

GCTL = Groundwater Cleanup Target Level (ug/L)

RfDo = Oral Reference Dose (mg/kg/day) chem spec

RSC = Relative Source Contribution 0.2

CF = Conversion Factor (ug/mg) 1000

WC = Water Consumption 2

Parameter

FDEP

CSFo

FDEP

RfDo GCTL-C GCTL-N RSL-C RSL-N Max GW FDEP ILCR FDEP HQ EPA ILCR EPA HQ

Manganese NA 4.70E-02 NA 329 NA 320 231 7.0E-01 0.721875

TPH NA 4.00E-02 NA 280 NA NA 12000 4.3E+01

BaPEq 7.3 NA 0.005 NA 0.0029 NA 0.2 4.2E-05 6.9E-05

1-Methylnaphthalene NA 4.00E-03 NA 28 0.97 460 12 4.3E-01 1.24E-05 0.026087

2-Methylnaphthalene NA 4.00E-03 NA 28 NA 27 9.3 3.3E-01 0.344444

Naphthalene NA 2.00E-02 NA 140 0.14 6.1 52 3.7E-01 0.000371 8.52459

1,1-Dichloroethane NA 1.00E-01 NA 700 2.4 2900 56 8.0E-02 2.33E-05 0.01931

1,1-Dichloroethene NA 5.00E-02 NA 350 NA 260 750 2.1E+00 2.884615

1,2-Dichloroethane 9.10E-02 3.00E-02 0.4 210 0.15 13 20 5.2E-05 9.5E-02 0.000133 1.538462

1,4-Dichlorobenzene 2.40E-02 3.00E-02 1.5 210 0.42 470 1.7 1.2E-06 8.1E-03 4.05E-06 0.003617

Benzene 5.50E-02 4.00E-03 0.6 28 0.39 29 1.1 1.7E-06 3.9E-02 2.82E-06 0.037931

cis-1,2-Dichloroethene NA 1.00E-02 NA 70 NA 28 13 1.9E-01 0.464286

Ethylbenzene NA 1.00E-01 NA 700 1.3 670 10 1.4E-02 7.69E-06 0.014925

Isopropylbenzene NA 1.00E-01 NA 700 NA 390 3.5 5.0E-03 0.008974

Xylenes NA 2.00E-01 NA 1400 NA 190 44 3.1E-02 0.231579

Tetrachloroethene 5.20E-02 1.00E-02 0.7 70 9.7 35 16 2.4E-05 2.3E-01 1.65E-06 0.457143

Trichloroethene 1.10E-02 6.00E-03 3.2 42 0.44 2.6 390 1.2E-04 9.3E+00 0.000886 150

Vinyl Chloride 7.20E-01 3.00E-03 0.0 21 0.015 36 0.7 1.4E-05 3.3E-02 4.67E-05 0.019444

TOTAL 2.6E-04 5.7E+01 1.6E-03 1.7E+02

GCTL-C Carcinogenic FDEP Groundwater Cleanup Target Level (ug/L)

GCTL-NC Noncarcinogenic FDEP Groundwater Cleanup Target Level (ug/L)

RSL-C Carcinogenic EPA Tap Water Regional Screening Level (ug/L)

RSL-NC Noncarcinogenic EPA Tap Water Regional Screening Level (ug/L)

Max GW Maximum Detected Groundwater Concentratoin (ug/L)

FDEP ILCR FDEP-based Incremental Lifetime Cancer Risk Level = (Max GW * 1E-06)/GCTL-C

FDEP HQ FDEP-based Hazard Quotient = (Max GW / GCTL-NC)

EPA ILCR EPA-based Incremental Lifetime Cancer Risk Level = (Max GW * 1E-06)/RSL-C

EPA HQ EPA-based Hazard Quotient = (Max GW/RSL-NC)
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